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TRANSLATOR'S PREFACE. 


This History of the Civilization of the Eastern Iranians 
in ancient times is a translation of a German work, Ostira- 
nische Kultur im Alterihum, by Dr. Wilhelm Geiger, of 
Neustadt, a diligent investigator and judicious writer, 
whose extensive and detailed researches into the history 
and religion of the primitive Zoroastrians have become the 
subject of intense curiosity and interest among Oriental 
scholars in Europe. A pupil of Dr. Friedrich von Spiegel 
for more than nine years, Dr. Geiger seems to have suc- 
ceeded, at least partially, by his unsparing efforts, in 
bringing Science and Tradition into mutual harmony and 
co-operation. And the following pages embody the most 
comprehensive results of his searching and indefatigable 
labours, during the last decade, towards ascertaining, from 
the genuine but scanty references in the Avesta* as now 
extant, the moral, social, economical, rdigious and (to a 
certain extent) political conditions of the early inhabitants 
of Eastern Iran, the first spontaneous adherents of the 
faith revealed by the philosophic poet, priest and prophet, 
SPItAMA ZaRATHUSHTRA. 

By those who, being familiar with German, are devoted 
to Iranian studies, the original work, which is unique in 

* ‘ Within this awful volume lies 
The mystery of mysteries. 

Ohl happiest they of human race, 

To whom our God has given grace, 

To hear, to read, to watch, to pray. 

To lift the latch and force the way; 

But better had they ne’er been bom, 

Who read to doubt, or read to scorn.’— is. 
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Avesta literature and is composed after the plan of Dr. 
Zimmer’s Altindisches Lehefiy is already known and appre- 
ciated ; and the favourable attention paid to it by European 
scholars is a sufficient guarantee of the great value of its 
contents. It is needless here to point out what fresh seeds 
have been sown and what useful fruits are in store for the 
votaries of Eastern culture ; however, it may be interesting 
to recount in brief the services which our young author has 
rendered to students of the Avesta by his close and careful 
investigations. 

He has shown us that among the civilized nations of the 
early East, the history of the Avesta nation^, apart from its 
ethnological importance, lucidly illustrates the fact, so long 
questioned, that several of the germs of what is best in 
Western civilization are to be detected in the doctrines and 
institutions of Iranian antiquity. It should not be supposed 
that I mean to assume any extensive borrowing on the 
part of Western nations ; my main object has been to ex- 
press my conviction that the mighty Genius, Zarathushtra 
Trism^istos, who succeeded in promulgating the Maz- 
dayasnian Faith throughout the East, was without question 
one of the most ancient promulgators of those ideas which 
have contributed and will contribute for ever to the moral 
and material welfare of millions of God’s creatures. 

The author’s picture of private life in the early Iranian 
home is of the greatest value and interest. In the honoured 
position assigned to the Nmdnd-patkni ‘the lady of the 
household’ by the Mmdayam^n we may recognise the 
original of European chivalry; while in the political assem- 
blage® of the Nm^n^^paiti ^pater-familias,’ Vis^aiii ^lord 
of a village/ Zmiu-paiti "president of a community or lord 
of a county/ and prince or ruler of a country/ 

with the Zarathu^tfoUma ^the spiritual and temporal 
sovereign’ at their head, we may equally trace the germs 

^ The early Mni^ pednle m represented in the Avesta- 
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of the constitution of a modern monarchical kingdom in 
Europe. 

Dr. Geiger’s exposition of the Avesta doctrine of the 
Soul reveals a fresh point of historical interest. It clearly 
proves that the Avesta nation had already attained the 
utmost degree of knowledge regarding the Spirit which 
men have ever reached, and beyond which it has been found 
impossible for them to proceed, after millenniums of labour, 
unless some new method of acquiring spiritual knowledge 
can be discovered. 

Furthermore, we see from the section on * Morality’ that 
the mission of Zarathushtra was of the highest moral signi- 
ficance. The Avesta lore does not merely enrich the world 
in respect to spiritual thoughts and religious tenets, but its 
principal aim is purely ethical, to inculcate upon mankind 
that * Righteousness is the best virtue for mmi from his very 
btrthf 

A far more interesting mode of usefulness assigned by the 
author to the Avesta consists in the fact, that, but for its pre- 
servation and scientific elucidation, we should hardly have 
had any information regarding the* Eastern regions of Iran ; 
that we should never have been cognisant of the extremely 
important fact that Eastern Iran was not merely the most 
primitive home of the Zarathushtrians but also the birth- 
place of their civilization; nay more, that Iran was ‘the 
true national centre, whose importance in the general sum 
of the national history was decidedly superior to that of 
the West’ 

Such are the ideas which naturally strike us while we 
survey the field of our author’s research. However, it 
must be borne in mind that its extent cannot compare 
with the wide area over which Doctors E. W. West and 
Fr. von Spiegel have spent their lives in search of truths 
hidden beneath the dense forest of Eastern science* What 
Pahlavi and Avesta research have achieved, 
is among those to, whom their .worto seiye lor 
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daily reference; but I cannot here omit to mention that 
in the absence of any memorial on the part of the modern 
Parsi Community to perpetuate their literary services, their 
elaborate works will ever remain as monuments marking 
an important epoch in the history of Iranian literature. 

With these preliminary remarks, I beg to submit a few 
observations as regards the translation : — 

In this book, which is intended to meet the wants of 
the general English-reading public, and more particularly 
of the literary portion of the Zoroastrian Community, my 
purpose has been to render into clear and simple English, 
as far as practicable, such of the chapters as are, m the 
opinion of the author and the translator, of general interest. 
Thus the Chapter and Section that are named the first, 
are the third and twenty-third respectively in the German 
original. The version of passages from the Avesta and 
the Veda is strictly literal ; while in the body of the work 
a free rendering has been given wherever a literal trans- 
lation would have made the language rather uncouth and 
inelegant. Italics are used for Avesta words, verses, sen- 
tences, or paragraphs, sometimes for Vedic and Pahlavi, 
sometimes for meanings of Avesta words and proper 
names, and usually for those words that are intended to 
be emphasized. The transliteration of the Avesta alphabet 
adopted for this volume is given on page xxi. All notes, 
expressions of ^reement with or dissent from the views 
of the author, and quotations written by me are enclosed 
in brackets [ ] to distinguish them from the original notes 
by the author. It is also to be observed that the trans- 
lator does not hold himself responsible for all the views 
put forth by the German writer as regards his interpreta- 
tion of the Avesta religion. — In the translation a few 
italicized words are inserted in brackets, thereby sug- 
gesting, any other view believed to be more certain or 
probable. In order not to perplex my Parsi readers, it 
has often been considered proper not to translate the 



translator’s preface. xiii 


Avesta proper names but only to adopt their translitera- 
tion ; e. g. Masdayasna for Mazda-worshipper, yazata for 
genii, &c. It is to be remembered that other works of 
the author as well as of other German scholars are quoted 
in italics under their original German titles or abbre- 
viations. 

The Introduction, containing a brief though impartial 
and scientific exposition of the Avesta religion, was written 
in German, at my request, by the author, who has also 
kindly perused my manuscript before it went to the press 
and expressed his opinion thereon. He has, likewise, given 
his consent to several alterations, additions, or omissions 
as compared with the original. To him my special and 
heart-felt thanks are due. 

I must take this opportunity of acknowledging my 
deepest gratitude to my German teacher, Mr, G. Reiffer- 
scheidj of Messrs. B. and A, Hormaryee, for his kind and 
voluntary instruction, as well as for the prompt assistance 
he has rendered me in the course of my work. 

I must not also conclude this Preface without tendering 
my warmest thanks to Dr. Alois Fuhrer and Mr. Principal 
Wordsworth for the kind manner in which they consented 
to compare my translation with the German original, and 
gave their opinions regarding it. 

Darab Dastur Peshotan Sanjana. 


"BoviBhY, January i, 1885, 




BIOGRAPHICAL SKETCH. 


Dr. Wilhelm Geiger, son of an evangelical clergyman, 
was born at Nurnberg, Bavaria, on the aist of July 1856. 
In 1861 he entered the Gymnasium of his native town, 
where he completed his primary education by the end of 
1873. At the age of 17 he became a member of the 
University of Erlangen, where, during several sessions, he 
attended the lectures and other instructions of the fanious 
Professor Friedrich von Spiegel, with whom he had the 
good fortune to form a close acquaintance and to whom 
he was deeply indebted for his ingenious and delightful 
initiation into Sanskrit, Avesta, Pahlavi and Persian studies. 
He next visited the Universities of Bomi and Berlin, where 
nothing possessed such attractions for him as the Avesta 
literature. ‘ The antiquity of the Avesta,’ says Dr. Geiger 
in one of his letters, ‘ its language and contents, the purity 
and sublimity of its religious and moral ideas, excited in 
me the greatest love and interest for Iranian research.’ 

By his first edition and translation of the ‘ Pahlavi version 
of the Vendidad, Chapter I.’ [Die Pehleviversion des erstm 
Capitels des Vendidad herausgegeben^ nebsi dent Versuc/i 
einer ersten Uebersetsung- und Erkldrung, Erlangen, 1877), 
he obtained the degree of Doctor of Philology in 1877, and 
was appointed in the same year Privatdocent (lecturer) of 
Oriental languages in the University of Erlangen, 

In the year 1878 he published the Pazend, Old-Bactrian 
and Sanskrit Texts of ‘ Aogemadaecha ’ [Aogemadaechd: eitt 
Parsenfy-actat in Pazend, AUhaktrisch md Smskrit, heraus- 
gegeben, uberseUst, erkl&rt md mit Ghsscar verseken; Er- 
langen, 1878), of which, says the author, ' I found two MSS. 
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in the valuable collection of Dr. Martin Haug, while for 
the third one I am indebted to the kindness of the late 
Professor N. L. Westergaard of Copenhagen.’ 

Passing over his numerous essays published in the 
‘Journal of the German Oriental Society’ [Zcitschrift der 
deutschen morgenlandtschen Gesellschaft) &c., I may mention 
as his next publication his complete German ‘ Manual of 
the Avesta Language, containing a grammar, selections 
for reading, and glossary’ {Handbuch der Avesfasprache, 
Grammatik^ Chrestomathie und Glossar ; Erlangen, 1879), 
in which the author has judiciously given the words cor- 
responding to every Avesta word, in the traditional trans- 
lation, to show their importance and accuracy. 

In the ‘Journal of the German Oriental Society’ (Vol 
XXXIV. pp. 415-41^7, Leipzig, 1880) he next published 
his translation of the Third Fargard of the Pahlavi-Vendi- 
dad. Since the autumn of the year 1881 he has resided 
in Neustadt as a professor in the Gymnasium. 

From 1880 to Dr. Geiger was chiefly engaged in 
elaborating his comprehensive history of the ‘ Civilization 
of the Eastern Imnizns' {Ostlrdnische Ktdttir tm AltertJmm^ 
mtf ezner Ueberstchts-Karte von Ostirdn ; Erlangen, pub- 
lished by Andreas Deichert, 1882), of which a translation, 
beginning with Chapter III. p. 167, has been given in this 
volume. 

In the ‘Transactions of the Royal Bavarian Academy’ 
our author published last year his excellent Essay ^On 
the Father-land and Age of the Avesta and its Civilization’ 
{Ueher Vaterland und Zeitalter des Avesta und seiner 
Kultur^ 1884), in which he goes on to prove, courteously 
refuting the ideas or arguments of his predecessors, that the 
civilization of the Avesta people points only to Eastern 
Iran and belongs to a period long before the existence of the 
Median and Persian monarchies. He likewise puts forward 
several ingenious arguments in ^pport of the view that 
Eastern Iran was the birth-place of the state of civilization 
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represented in the Avesta^ and sums up his theory as 
regards the age of the Avesta in the following words : 

‘We begin with a documentimi e stlcntiox The Avesta 
must have been in existence in a pre-Achaemenian. most 
probably in a pre-Median epoch. For (i) iio mention is 
made in the Avesta of cities famous during the Median 
period^ with the exception of Ragha, the high antiquity of 
which is thereby proved. (3) The Avesta speaks of none of 
those tribes or nations that were commonly known at a later 
period. Neither does it allude to the Persians, nor to the 
Parthians, nor to the Medes, but merely to the Arians. 
(3) The Avesta contains no historical statement concerning 
the battles between the Medes and the Babylonians, the rise 
of the Persians, the prosperity and downfall of the Persian 
Empire under the Achaemenian Dynasty, the invasion of 
Alexander the Great which agitated and reorganized the 
whole of the Orient, the kingdoms originating from the 
decay of the Empire of Alexander, the dominion of the 
Arsacidae.’ 


D. D. P. S. 
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ginal Texts"); Bdh, for Bundelmh (Dr. West, ‘Pahlavi Texts," 
part I) ; Bh. for Behistun Inscriptions ; bk. for book ; B.R. for 
Bohthngk and Roth, Sanskrit Worierbuch Sanskrit Dictionary ’) , 
ch. for chapter ; Comm, for Comnientar uher das Avesta (‘ Commen- 
tary on the Avesta ") , Cf. or comp, for compare ; B.A. for JZrd- 
nische Alierthumskunde (^Eranian Antiquities"); ed. for edition, 
Einl for Etnleiiung zur Ueberseizung des Rig-veda (* Introduction 
to the Translation of the Rig-veda ") ; Essays, for Essays on the 
Sacred Language, Writings, and Religion of the Parsis, by M. 
Haug, 2nd edition by Dr. West; Essays (Yule), for Essays on the 
Geography and Histoiy of the Regions on the Upper Waters of 
the Oxus, in Wood’s Journey to the Source of ike River Oxus; 
Exp^d. sclent, for Expedition scteniifique Frangaise en Russia^ en 
Sibirte et dans le Turkestan ; Gather (Haug). for Die fiiif Gdthds 
(‘ The Five Gathas "); GdA. for Geschichie des Alter thums (' History 
of Antiquity ") ; H.a.G. for Handbuck der alien Geographie (‘ Ma- 
nual of Ancient Geography"); Hdh. (Geiger) for Handbuck der 
Avestasprache^ Grammatik, Chresiomathie und Glossar (^ Manual of 
the Avesta Language, Grammar, Chrestomathy, and Glossary"); 
Hdh, (Justi) for Handbuck der Zendsprache (* Manual of the Zend 
Language ’) ; Herod, for Herodotus ; I. A, for indiseke Altertkums- 
kunde (Tndian Antiqtuties '); Journey for Journy to ike Source 
of ike River Oxus; K, Z. for Kukris Kuhn's Journal’); 

Lev. for Leviticus ; Lex. for Lexicon ; Mkh. for Minol^ired, ed. 
Dr. West ; Mod. F. for Modern Persian ; n. for foot-note ; National- 
okmomik for Nahonalokonomik des Aekerhaus (^National Economy 
of Agriculture ’); N.F. for New Persian ; Od. for Odyssey ; O. Ir. 
for Old Iranian ; OKA, for Ositrdnische Kuliur im Alter tfmm 
Civilimtion of the Eastern Jranians in Ancient Times ') ; O.f . for 
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TRANSLITERATION OF THE AVESTA ALPHABET 
ADOPTED FOR THIS VOLUME. 


Gutturals, — a, au a, 5 k, ci* kh, y q. g, l^gh, ev k* 
Palatals. — j i, H3" ae, (tg e), t? % ai, ch, j, (j e, ^ e). 
Dentals. — t, th, J d, 

Labials. — > u, ta ao, ? u, ^ an, (\ o,) o p, ^ £, ^ b. 
Semivowels . — or jj y, ■) p, !? or » v, ^}i^ w. 

Sibilants. — » s, 'Hi sh, {Jish, z, eb zb. 

Nasals. — C m, ^ n, or 3 g, a, n. 




INTRODUCTION. 


In my history of the Civilization of the Eastern Iranians 
in Ancient Times I have characterized their religion in a 
few pageS) since it would have been impossible for me to 
devote to that subject an equally detailed description 
of other features in their civilized life, without enlarging 
too much the extent of my book. But it may not appear 
superfluous to preface the English translation of some 
interesting chapters on Ethnography and Private Life 
(OsUrmtsche Kulinr, pp. 167-423) with an exposition of 
the Avesta religion — a subject of special importance to my 
readers amongst the Parsees — adhering to the principles 
which have guided me in the elaboration of the entire 
work. I shall endeavour also to describe the religion as 
plainly and vividly as possible, not merely according to 
its contents {doctrims), but also according to its spirit, its 
tendency, and its history. I shall further confine myself 
as closely as possible to the statements of the Avesta, 
abstaining from all allusion to later authorities as far as 
practicable. 


GENERAL REMARKS. 

With the single exception of the Israelites, no nation of 
antiquity in the East has been able to attain to such purity 
and sublimity of religious thought as the Avesta nation. 
Nowhere do we meet with conceptions which approximate 
so closely to a pure monotheism, nowhere is the notion of 
the- Deity so free from human adjuncts, nowhere is the 
puirely spiritual part of religion worked out with such exact- 
ness and preciseness. If this in itself is sufficient to awaken 
universal interest it must undoubtedly do so far mote 
powerfully when we leam that this rel^on is not the result 
of a lonff unconscious darelopiinent. but, an the ecNhtrtsy, 
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rather the outcome of conscious speculation. The Avesta 
religion was founded in Eastern Iran, and its institution is 
connected with the name of Zarathushtra Zarathushtra 
himself must have brought it already to perfection, as the 
legends of the Parsees indicate, on the soil of Media, whence 
he must have diffused it through the eastern provinces. 
Every founder of religion works with the aid of materials 
acquired from history. The Christian doctrine rests upon 
the basis of the old Judaic religion, Mahomet attempts to 
unite both Christianity and Judaism, while Zarathushtra 
grounds his work upon the old Arian religion of nature, 
which the Iranian nation shared with the Indian people. 

Upon this fact of a common foundation are based all 
analogies between the Zoroastrian and the Brahmanical 
religions. It is not my task to enter here upon a discussion 
of their resemblances ; I only remark that, according to my 
conviction, their similarity has been frequently exaggerated. 

It is certain that Zarathushtra, conscious of its tendency, 
radically altered the existing materials. The form and 
tenor of the old religion were altered alike, to such an 
extent indeed, that scarcely anything has survived from 
the ancient faith except some names and certain primitive 
ideas. The last remnants of the symbolical conceptions 
of nature have been, scantily enough, preserved in certain 
ymatas \ like Mithra^ Srauska^ Andhita. But the charac- 
teristic and essential portion of the religion, that part in fact 
which gives it its true nature, is entirely a new creation. 

In the place of the vague and irregular nature-worship, 
there appears a solid, compact, consistent system. The 
tenor of the new doctrine was essentially moral. The 
ethical conception of the Deity appears in the foreground, 
while the natural is withdrawn from view. In the earlier 
religion one deity stood oh the same level as another. 


^ [Angels or spiritual Genii presiding over elements or elemen- 
tary excellences as well as over physical, abstract, and ethical, 
ideas. ^ In the abstract, anything that is excellent aifi worthy of 
praise in the moral and material nature of the Universe and 
the wisdom of the Deify is ajfamia. 
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Each was in his sphere the most influential; even more, 
according to the requirements of the moment each could 
be esteemed as the highest and the most powerful of all. 
This idea found no place in the new doctrine. The multi- 
tude of forces and powers was concentrated in a single 
deity, who stands far above all other supernatural beings — 
into 


L AHURA MAZDA. 

Ahura Mazda is the Ruler and King of the invisible, 
as well as of the visible world. It is He Himself Who 
has revealed His holy religion to Zarathushtra. In His 
being Ahura Mazda is a spirit. His most conspicuous 
attributes are As/ia, ‘Holiness,* and Chtsii, ‘Wisdom.’ Even 
His name describes Him as the ‘ Wise ’ {Mazda)^ and as 
the ‘ Lord ’ (A/mray. Extremely characteristic is the very 
address which constantly recurs in the Vendidad : 

Ahtira • Mazda • mainyd • spmishta • datare • gaethandm • 
astavaiiindm * ashmm ! 

* Ahura Mazda the Most Blissful Spirit, Creator of the 
Corporeal World, Thou Holy!’ 

Or more briefly only : 

Datare • gactha^idm • astavaitinam • ashmm ! 

‘ Creator of the Corporeal World, Thou Holy P 
With this we may also further compare the first words 
of the Yasna : 

Nivaedhayemi • hankdrayevu • dathushb • A hnrahe*Maz^ 
dm ' raevatd • qare7iaghat6 • mazishtahecka • vakishta * 
h^cha • sraeshtakfcka • khraczhdi^tahecha • kkratk'^ 
vhhiakecha • htikereptemahecha • ashdt * apandtema^ 
hecha*hMdhdoman6*vouru-rafnagk6*yd-nb -dadha-yb * 
tataska • yb • ttiihruyq • yb • mainyu^ • spentbtemb^ 
(Yasna i.) 


» (Ahura) « Skt mura from rt. ah^ ‘ to be.' Mazddo is veay 
differently explained ; but the idea of wisdom mdi^utably4ii^Wr<^ 
lies the nathe* 
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^ I declare it, and I venerate the Creator, Ahura Mazda, 
the Brilliant, Radiant, the Greatest, Best, Most 
Beautiful, Mightiest, Wisest, Best-formed, Most 
Exalted through Holiness, Giving Profusely, Grant- 
ing Much Bliss, Who created us. Who prepares us^ 
Who maintains us, the Most Blissful Spirit.’ 

In the above are given the principal attributes that con- 
stitute the nature of Ahura Mazda. 

He is a Spt^^iU He is not anthropomorphous. Though 
He is represented as speaking, thinking, and acting, no 
passage of the Avesta authorizes us to assume that Ahura 
Mazda was thought to exist in any definite visible form. 
Surely His form could not be compared with that of the 
human body. The expression ‘ Best-formed,’ hiikereptema- 
he^ must not be pressed too far, and if, on the other hand, 
mention is made of *the most beautiful body of Mazda,’ 
Srae^tam • at * idi • hehrpem • kehrpani • avaedayemahi 
Mazda Ahurd'^, we must regard such language as sym- 
bolical. For the sun {Iware) is expressly spoken of as ‘ the 
body of Mazda^,’ and no one could well affirm that this 
designation should be understood literally. Light is indeed 
of the essence of Ahura ; and hence the sun as the source of 
perceptible light renders Mazda, so to say, visible Himself. 

So early as in the Gathas Ahura Mazda is very frequently 
apostrophized as the Blissful Spirit^. Anthropomorphisms 
are exceedingly rare, rarer still perhaps than with the 
Jehovah of the ancient Jews. When Spenta Armati, the 
protectress of the earth and the genius of submissive devo^ 
iion^ is called the daughter of Mazda, it can scarcely be 
looked upon as a proof of anthropomorphism. It is merely 
a symbolical expression, which is intended to mean that 
all good on earth, as also piety of heart, originates from 
Ahura, 

Let us only consider the passage itself: 

At*fravakhskyd • a^hmsli • ahyd • vakhhtem * 

Ashdt- kdckd • Mazddo • vafdd -yi • tm * ddt • 

* TasnaLTIII,8- XHXVl, a « Yasbt 

’ Yasht XYII, a ; Vendidad XIX, 6. 
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Ptamn • vagheu^ • verezyanto • managhd • 

A t * Ml • dugeda • hu^kyaothand • drmaiti^ 

‘Announce will I the best in this world, 

Through Piety I know (Thee), 0 Mazda, Who created 
it, 

Thee, the Father of the pious and zealously active 
Mind ; 

But His daughter is the Well-hehaving Himihty! 

The same can be said of the following passage : 

Pita • te * yb - Alntrb • Mazddo • yt • iuazis\\td • yazata 
ndni • yb • valmhtb • yazatandm • mdta • d^'maztz^h. 
spenta hr at a • fe^yb' vaghtish • sraoshb • ashyb • rash- 
mi^cha • herezb’^. 

‘ Thy Father, 0 Ashi ! is Ahura Mazda, the Greatest 
and Best amongst the Yazatas; thy mother is 
Spenta Armati, thy brother the good Srausha the 
Holy and Rashnu the Exalted.’ 

Mention is also made of spouses of Ahura Mazda. Here 
the names of the spouses show that we have again to deal 
with a metaphorical mode of expression. The figure is 
meant to symbolize their close union, their inseparable 
connection. Hence Ashi and Armati may be very appro- 
priately designated m a poetical manner as the spouses of 
Mazda, while they are elsewhere called his daughters, by a 
somewhat different figure of speech. Besides the above, 
we meet with other abstract ideas, such as Blessing, Plenty, 
and Salvation [ishem^ frasasitm^), which are also 

the names of the wives of Ahura. 

With particular emphasis fire, the importance of which in 
the ctdtus of the Mazdayasnan need not be pointed out, is 
invoked as the son of Ahura Mazda {ataremcha * AkuraJte • 
Mazddo • putkrem '*}. It is the holiest and purest element, 
that which diffuses light. As such it appears to be the 
earthly and visible image of the Deity, Who is Himself 
light and absolute purity. A conception just as deep under- 


^ Yasna XLV, 4. » Yashi 

» Ys*XXXVin, a. * Ys.n, 
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lies the idea that the sun is the eye of Mazda This must 
not be understood too materially, for that would clash 
essentially with the spirit of the Avesta religion in general. 
Mazda has his throne above in Heaven, whence He looks 
with His radiant eye, the bright sun, down upon the earth. 
His look scares away the darkness, and the demons who 
lodge in darkness ; He also penetrates into the souls of men, 
and perceives what is good and what is evil in them. Simi- 
larly, in the German proverb, ‘ The sun brings it to light,’ 
the sun symbolizes the Divine Omniscience, which dis- 
covers every crime. 

Akura Mazda is a spirit He is a superhuman and 
transcendent being. His attributes are therefore chiefly 
spiritual ones. He is the Wise, the Omniscient, the Holy 
or Pure, the Benign. 

In the first Yasht, which is dedicated to Ahura Mazda, 
which describes His nature, His innumerable epithets are 
cited. Here He is called Wisdom {Chisti^ simply, or 
the Wise one {Chistivdo\ He is named the Observer 
{Spa^ta^) Who sees all, the Infallible one {Adhavi^) 
Whom nobody can deceive and impose upon. So, too, 
as early as in the Gathas: 

Noil * dtwzhaidydi • vfspd~his)ias • Ahurd 

‘ Ahura is not to be deceived, Who has created all.^ 

Yd *frasd • avtshyd *yd^vd- Mazda 'peresaite * iayd - 
Ye •vd- kas^^ • a^naihd ^ d • mazi^tdm * ayamaite • 
bUjem* 

Td ■ ckashme^ - tkwisrd ► hard • aibt • ashd * aibt * vae-^ 
nakt-vispd\ 

'The public counsels which take place, 

0 Mazda Ahura, and the secret ones, 

Who imposest the highest penalty for a small one; 


^ Ys. I, I r [ffvurecha * kh^&eiakf * uurvaiaspah^ • dSiihrah§ * Ahu* 
rah^- Mazddd\. 

* Also KMu^ and Khraiumdo, Yt I, 8; also ZhnMa, Yt 

® Yt. I, 13 ; Fispa-hishas, Yt. I, 8. 

* Adhmi, from the mot dab, 4 mi Yt. 1, 14. , 

* Y& XLV,4, « its. xxxi^ 
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Upon all this Thou lookest as a warder with eyes 
radiant with holiness.’ 

Ahura Mazda is also identified with the Best Holiness, 
with Asha-vaht^ia'^. ‘ Holy^ and * Pure’ are His constant 
epithets. All is good in Him, as also only goodness issues 
from Him. And as the believers in Mazda shall imitate 
Him, so also they, as the ‘pure’ or ‘holy,’ are styled the 
Ashavdno, 

But Mazda is also the Bejiign. He is called the Good- 
giver [Hnd/mmsh or Hudlidomanr\ He is not wholly in- 
accessible to men ; the prayers of the pious ascend to Him, 
and are heard by Him. And there are as many visible 
earthly gifts for which He is implored, as there are spiritual 
ones, such as piety and good-mindedness. 

Mazdao • dadat • Almrb • haiirvaid • amerefdfasc/ta • 

Biirbzsh. * d * ashaqydchd • qd-paithyat • hhshathrahyd • 
sard • 

Vagheti^ • vazdvare • mana^Jio • ye • hdi inainyti • sh>^- 
yaothandt&hchd • urvathd 

‘ May Ahura Mazda grant well-being and long-life, 

Protection of profuse piety and of mastery over one’s 
self, 

Power of the good-mind to him, who is devoted to 
Him in thought and deed.’ 

Hvb * zt • ashd • spentb * erekhtem • vtspdibyb • 

Hard * mainyA • aMbi^ • urvathd • Mazda 
^Thou art in holiness the Blissful, Who turns away 
mischief. 

Of all beings. Thou, 0 Spirit Mazda I’ 

Though Mazda is thus a spirit, still he stands in close 
correlation to the world. He is its Creator^ its Preserver^ 
and Ruler [Ddian Pdtar^ Ise-khshathrd), 

I have under the section ‘ The World’ given the transla- 
tion of a sublime Hymn, which praises the omnipotence and 


^ Vt I, 7, 12. ® Yt I, Ys. I, In 

« Y^ XXXI, zi ; comp, also Ys. XXXIII, ic 
^ Ys.XtIV,2. 
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wisdqp of the Creator^. I scarcely know of a passage of 
the Avesta which can equal it in poetical beauty, though 
the idea that the entire world, and what is in it, originates 
from Mazda, and that He has bestowed upon man spiritual 
graces, is also frequently expressed in other passages. 
Hence the numerous appellatives, such as Bliss {Spmd) 
simply, or the Blissful {Spanaghvat^ Sevishia\ the Creator 
{Ddtare), the Supporter or Preserver {Thrdtar, Pdyu‘^), 
Thus Ahura existed even from the beginning, before the 
world came into existence, which He had called into being 
by an act of His will, and thus He exists immutable and 
unchangeable for all eternity. 

Yastd • mmitd -pouniyb • raochebi^ • rdithveii • qdthrd • 

Hvb • khrathwd • dami^ • ashem • yd * day ay at • vahi^-- 
tem • mand • 

Td • Masda • matny^ • ukhshyb -ye * d * nilremcMt • 
Ahtird • hdmb • 

At • thwd • inegM • paourvtm * Mazda • yaztmi • stdi • 
managhd • 

Va^hm^ • patarem • managhb • hyat • thwd • hhn • chash- 
maint • hengrahem • 

Havthtm • ashahyd • ddmtm • agkmsh • Ahurem • shhyao- 
tha^meshh 

‘He who first conceived the thought: With stars may 
the effulgent space be clothed ! 

He through His insight created the Law (the system 
of the world) whereby He supports the pious ; 

Thou allowest it to thrive, O Spirit Mazda, Who art 
the same even now. 

Thee chiefly I regard as Him Who must be praised in 
the mind by men. 

Thee as the Father of the pious, for I perceived Thee 
with mine eyes 

As the (true) Founder of the world^s system, as the 
Lord (Commander) of the world through Thy energy.’ 


^ Ys. XLIV.. ® Yt I, 7, 8, iz. 
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But not merely are the world and its order His work, it 
is also said of Him : 

Ye‘ da t* mand • vahyd • Ma^da • ashyaschd • 
Hvo-daendm • ^kyaoihandchd • vachaghdchd 
^ Who created the good and holy mind, 

And the doctrine, together with the prayers and the 
works of offering.’ 

Fire is again most particularly mentioned as the creation 
and gift of grace of Mazda ; 

At • thwd • menghdi • tahJmicmchd • spentem • Maadd ^ 
Hyat • td • zastd • yd • tA- hafsM • avdo • 

Ydo * ddo • asJdd^i • dregvdite • ashdunaechd . 

Thwahyd •garemd • dthro • askd-aojaghd^, 

* I will consider Thee, O Mazda, as the strong and the 

Blissful, 

In order that by Thy hand, with which Thou Greatest 
help, 

The benedictions (might be granted to me) which 
Thou gavest to the pious as also to the impious 
Through the warmth of Thy Fire, the All-Powerful/ 

And how Mazda rules over all from the beginning of the 
world to its end, is expressly described in the following 
stanza : 

Spentem • at • thwd • Mazda • megJd • AJmrd • 

Yyat - thwd • aghmda • zdthdi • daresem 'paoiirvtni • 

Hyat • ddo * shkyaothaud * intzdavan •ydchd • uhhdhd • 
Akcm • ahdi • vaguhtm • as/dm * vaghave • 

Thwd • hunard * ddmbish • tirvaese * apenic 

* I thought of Thee as the Blissful, O Mazda, 

For I saw Thee as the First at the origin of the world, 
For Thou didst create the works of offering, promising 
reward for them and prayers, 

And evil for the vicious, but good blessing for the 
good, 

Through Thy Glory at the dissolution of the world. 
This leads us finally to one power of Ahura Mazda not 


1 Ys. XliVIIIi 4* 


Ys. XLin, 4. 


’ Ys. XLin, g. 
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discussed above, which He exercises in conformity with 
His Holiness and Justice, and by means of His Om- 
niscience and Infallibility: He is the God, Who rewards 
the good and punishes the bad, not only in this world 
in which He sends blessing or misfortune to men, but 
also at the end of this w'orld, in the next one. 

The idea of eternal retribution is so often expressed in the 
Avesta, that it is not necessary to notice it here more particu- 
larly In the section treating of ‘ Immortality’ and the next 
world, several such passages relating thereto will be found 
translated. 

We thus know that Ahura Mazda is a spiritual being. 
He is Wise, Holyy Just, and Benign, He has created the 
whole world, so far as it is itself good and faultless, but He 
also supports and governs it. Before the beginning of the 
world He existed, and will outlast it. He is the Cham- 
pion of the Powers of Light against Evil, and will bring 
victory at the end of the conflict. 

In this sublime conception of the Avesta, Ahura Mazda 
undoubtedly stands far above the deities of the Vedic Pan- 
theon. As already mentioned, only the Jehovah of the 
ancient Jews may be compared to Him. But however ob- 
vious the similarity between the God of Israel and the God 
of the Mazdayasna may be, still I reject entirely tire assump- 
tion that the Avesta people have borrowed from the Jews. 
Upon the Iranian soil a narrowly-confined nation has, inde- 
pendently and of itself, attained that high conception of 
God, which, with the exception of the Jews, was never 
attained by any Arian, Semitic, or Turanian tribe 


^ Spitama Zarathushtra’s conception of Ahuratnazda as the 
Supreme Being is perfectly idenflcal with the notion of Elohim 
(God) or Jefmah which we find in the books of the Old Testa- 
ment. Ahuramazda is called by him " the Creator of the earthly 
and spiritual life, the Lord of the whole universe, 39 whose hands 
are all the creatures.” He is the light and source of light ; he is 
the wisdom and intellect. He is in possession of ail good things, 
spiritual and worldly, such as the good mind, immortality, health, 
the best truth, devotion and piety, and abundance of every eartfeh? 
iPOd All these gifts be mnts to the righteous 
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Ahura Mazda does not stand alone. He is also the 
highest amongst all the spirits ; thus He is surrounded by a 
body of genu or angels, who assist Him in His work, or to 
whom certain spheres of activity are assigned. 

The mightiest and most venerable amongst them are 

II. THE AMESHA SPENTA. 

There are six Amesha Spenta. Their name signifies 
'the blissful immortal.* The most significant appellatives 
which they receive are yavae-ji^ 'living in eternity/ and 
yavae-stt^ ‘blessing in eternity.* Besides they are also 
called hiikhshathra^ Jmddo^ ' well-ruling, granting good/ or 
hvare-hamoslia^ ‘ of one will with the sun^. ’ The last name 
may indicate that it is their task to create light like the 
sun. Light however is the symbol of moral purity. 

The functions of the Amesha Spenta are also peculiar to 
the Zoroastrian system of religion. They have been com- 
pared with the Vedic Adityas, but without any valid reason. 
I do not see any cause why a founder of religion like 
Zarathushtra should not independently have arrived at the 
idea of joining with the Almighty a circle of angels or 
ministering spirits. 

The names of the Amesha Spenta are perfectly clear. 
They are abstract and indeed mostly ethical conceptions. 
They are called ; 

I. VoJm-mmd^ the good mind. 

n. Asha-valnshta^ the best holiness. 

3. K hshathra-varya^ the desirable sovereignty. 

4. Spentd-Rrmati^ humble sense. 

5. Harvatdti well-being, happiness, health. 

6. Ameridty long-life, immortality. 

The abstract meaning is everywhere so clearly per- 

upnght in thoughts, words, and deeds. As the ruler of the whole 
universe, he not only rewards the good, but he is a punisher of the 
wicked at the same time (see Yas. XLIII, 5). All that is created, 
good or evil, fortune or misfortune, is his work (Yas. XLVIII, 4, 
and LI, 6). Vidi M. Haug, Essays;^ p. 3oa.-«-rr. mk\ 

' Ys. XXMX 11 2 ; Yt X, ; XHI, 02- 

VOL, I, 
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ceptible, that by that alone the distinct position of the 
Amesha Spenta is established, if contrasted with the genii 
of other religious systems. The double meaning is so 
marked, that we might really translate in a double way 
many verses of the Gathas, in which the names of the 
Amesha Spenta occur, at one time in the abstract, and at 
another in the personal signification of their names. 

In the Gathas themselves, Ahura Mazda is frequently 
invoked together with the Amesha Spenta, particularly 
with Vohu-mano, Asha, Khshathra, and Armati. 

Ye- vdo 'Asha • ufydnt • manaschd • vohu • apaourvtm • 

Mazddmchd • Ahurem • yaeihyd • khskathremchd • agzha’- 
cnvamnem • 

Varedaitl ■ Armaiti^ • d • mdi • rafedhrai • zaveng* j as aid ^ . 

‘You both will I praise, Asha and Vohu-man5 the 
incomparable, 

And Mazda Ahura, and together with them the im- 
perishable Khshathra, 

And the blessing-dispensing Armati come hither at 
my invocation ! ^ 

Ddidt' ashd • tdm • asMm • vaghiush. • dyaptd • managhd- 

Ddidt * iA • armaitt • vishtaspai • aeshem • matbydchd • 

DdosiA • Mazda • hhshaydchd -yd • ve • mdthrd • srevhnd • 
radao^. 

* Grant, O Asha ! this blessing, together with the gift of 
grace of V6hh-mano ; 

Grant Thou, O Armati ! to Vishtaspa his wish and 
to me; 

Grant Thou, O Mazda ! Thou Powerful, that we may 
proclaim your words as channels of grace!’ 

Akmdickd Khshathra * jasat * managhd • vokA • ashdchd * 

A t • kekrpem • utayMti^sx, • daddt » drmaiihh * dmnd 

‘But towards us He (Mazda) turned, together with 
Khshathra, Vohu-man^, and Asha ; 

Strength created the body, but Armati gave pros- 
perity/ 

» Ys. XXVIIi; 4^ » Ys. XXVIU, a Xs. XXX, 
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From these examples we observe that Mazda and the first 
four Amesha Spenta are indeed the most ancient consti- 
tuent parts of the Zoroastrian system, that these genii 
form, so to say, the basis upon which the whole structure 
rests. Or can it be a mere accident that just the most 
sensuous and the most humsinly-concelvod f asanas, Mithra 
and Anahita, are scarcely mentioned in the Gathas ! 

Let us now examine each individual Amesha Spenta. 

Each of them has a definite field of activity in the visible 
world also, while Ahura holds the supreme direction of all 
that exists To Vohu-mano is entrusted the protection of 
herds ; to Asha, that of fire ; to Khshathra, that of metals ; 
to Armati, the guardianship of the earth; lastly, to the 
genii, Harvatat and Amertat, the protection of waters and 
of plants. The intrinsic relation between the abstract 
signification of each individual name and the material func- 
tions, which the respective genius always discharges, may, I 
think, be further proved. Such proof I shall now endeavour 
to furnish. 

That Vohu-mano, the good-mind^ is also the protector 
of herds, is explained from the social circumstances under 
which the Zoroastrian religion developed itself in the very 
oldest periods. At that time a great portion of the people 
still led a nomadic life. Others had established permanent 
settlements ; they cultivated the fields, and attended to the 
rearing of cattle. Amongst the latter the new doctrine 
found access; they were the ‘pious’ and ‘good-minded 
ones.’’ The life of a good mind was at the same time the 
life of peaceful herdsmen and peasants. We have passages 
in the Gathas where we may translate Vohu-mano directly 
by ‘ herds 

At *ht* ay do -fravaretd • vdstrtm • aqydi -fs/myantem ^ 
Ahurem • ashavamm • vagkem\i • fshe\%ght • managhd • 
Nott ’ Masdd • amstryS • davdsckind • humaretH^ 
bahhSatd^. 

‘But she, the Cow, selected of those two the laborious 

xonittryinan. 


* XXXI> 10. 

0 a 
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To be her pious lord, the protector of herds (or, of 

the good-mtnd ) ; 

But he who did not follow agriculture, 0 Mazda ! did 
not participate in the good religion, though he 
attempted to deceive.’ 

The ambiguity of the Gatha texts is thus actually in- 
creased, since we have now, for one single idea, the choice 
between a personal, an abstract, and a material translation. 

That Vohu-mano was, however;, not merely regarded as 
the guardian of herds, but of living beings in general, espe- 
cially of men, may be perceived from the nineteenth Far- 
gard of the Vendidad, where the word voJm-mand is to be 
rendered directly by ‘ man.’ 

Vohu-mano is the first amongst the Amesha Spenta. 
These are therefore spoken of as ‘ those who dwell together 
with Vohu-mano ’ ( • mgheush • d • managho • sMyez?ifz ^). 

He plainly appears as their chief and spokesman, when he 
is in Paradise. As soon as a soul approaches, he rises from 
his ‘golden throne,’ addresses it, and shows it the place 
allotted to it^. 

Asha-vahishta, the best piety or ptirity^ is at the same 
time the genius of fire. The reason of this lies in the fact 
that fire is the symbol of purity. Nowhere does the double 
nature of Asha more clearly appear than in the passage 
where Angra Manyu plaintively exclaims ; 

Tdpayeiti • mdm * asha • vahtshta • mdnayen • ak^ *yatha • 
ayaokhshustem • raeM • mf • haeha * a^kdo * mnat • 
vcgh 6 * kerenaoiti • yd • mdm • aevd • jdmayeiti * yd . 
Spit&md • ZaraihuSaird 

‘He bums me with the Asha^mhishta (the Holy Fire), 
like red-hot metal ; he best drives me from the 
earth, he, who alone makes me fly, is the son of 
Spitama, Zarathushtra.’ 

Khshathra-VARYA, the desirabk sovereipzty^ is a being 
not very clearly defined. To him is entrusted the care of 
metals. We trace the same idea in the Avesta itself* 

xs. 3* Vendidad Xm, 32. » Yt XYM, m* 
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when khshathra-vairya is plainly used for ^ or for 

metallic tnstriiment^ hiife^^ just as we have seen 
vohzi-mand also denoting ^ hei-ds^ and aska-vahishta ^firel 
In what connection the ideal and material functions of 
Khshathra stand to each other, I cannot explain, 

Spenta Armati is of far more interest to us. This 
angel plays also in the Avesta a part dissimilar to and far 
more independent than those mentioned above. The name 
literally denotes ^modcz^ate thinking^ — the mind which 
always keeps itself within the bounds of what is right and 
good. By this is not only to be understood wisdom, but 
even more, Jmniihty and qtiiet resignation to the will of 
God-, 

Materially, Spenta Armati is the protectress of the earth. 
This part of her nature appears most clearly in the legend 
of Yima, according to which, when under that king, men, 
beasts, and fire (i. e. hearths) had multiplied themselves^ 
and the earth had become too narrow for them, he uttered 
the following prayer : 

Friiha • spenta * drmaite • fracha • shava • vtcha • 
ina^ha * hareikre • pasvdmcha * staorandmcha • maskyd- 
ndmcha • Aat • yimd • imam • zdnt * vtshdvayat • aeva • 
thrishva * ahmdt* masyehtm •yatha *para • ahmdt • as \ 
‘Beloved Spenta Armati, extend and widen thyself, 
thou mother of cattle a 7 id of menl ‘Thus he (Yima) 
caused the earth to extend, whereby it became 
one-third larger than it was before/ 

It is evident that Yima here addresses himself to Armati, 


^ Vend. XVI, 6, ayaghamem • Dd • srum • vd • niiema • hhshathra-- 
mirya, 

* Yt. X, 125 ; Vd. IX, 9. 

® This appears clearly from the mere name of the demon Tart- 
matU (formally and matenally an opponent of Armati), evidently 
‘ arrogance.* And the verbs ‘ tarem-man * and ‘ arem-manj in Ys. 
XLV, I have opposite meanings. I believe that Armati, as it 
follows hence, is contracted from ^arm-inaHil 
Vend. II, i i. Also Ys. XVI, 10. where 
‘a dwelKng-pI^e/ might be referred to 
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as the genius of the earth. As such Armati alone can be 
distinguished by the epithet ‘ bearer^ or ‘ another! In quite 
the same way it is said of the earth itself: ‘ Together with 
other women we praise this Earth, who bears and nourishes 
us^’ Here the Earth is undoubtedly viewed as a person, 
and the author might as well have said ^ Spentam Armaiitm'^ 
as ‘ imam sbtm' Along with this idea an explanation is also 
at the same time given as to how humility could be made 
to be the protection of the earth This comes from regard- 
ing the earth chiefly as the humble, suffering one, which 
bears all, nourishes all, and sustains all. 

Moreover Armati is the only figure amongst the Amesha 
Spenta that may be traced as a personal deity to the Arian 
(Indo-Iranian) epoch. In the Rig-veda, Armati is found 
to be devotion ox genms of devotion^ and it is characteristic 
that just here in the Vedas also, as very often in the A vesta, 
we cannot with certainty separate the abstj‘act from the 
personal signification. By the Indian commentator Sdyana, 
Armati (Skt. aramati) is regarded as Wisdom^ but, strange to 
say, he also defines the same word twice as ‘ the Earth 

Harvatat and AmertAt* form an inseparable pair. 
Their names signify ^ invzdner ability^ good-preservation^ 
health^ and ^undying long-life^ immortality I They rule 
over the water and over plants. The Avesta does not, 
however, indicate this directly; but we have for it the 
testimony of Neriosengh, which does not contradict in any 
way the brief indications contained in it (the Avesta). In 
the Avesta, also, water and plants are always coupled 
together^. 


^ Ya. XXXVin, t , imam • daf • z&m 'gendbt&h * haihra *yazammde. 
In the designations that follow, the Agendo ’ is on another occasion 
specially called ‘ armaitishl 

* Grassman, Worierbuch sub voce ; Spiegel, ErdniscM Alter- 
thumskundsy vol. ii> p. 38. 

* Comp. Darmesteter, Eaurvatat ei Amerefdty in the Btblioihiqm 
de i*/cale Ekutes Eludesy xxiii, 1875. 

* Yt XY, x 6 ; XiX, 3a. Comp. Yt XIII, 93, 94, where 

pian^ b^n to increase with 
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The following invocation to these two genii is character- 
istic : 

Haim'aidiem • amcshem • spenfem -yammaide • ydtryavt • 
hiishittm • yazammde • sarcdha • ashavana • askahe 
ratavd • yas . . . Amerctdtcm • amcshem • spentcm 
yas . ,fshao7ti • vdthwa • yaz . . . aspindcha •yavtnd • 
. , gaokerenem • shrein • Mazdadhatcm *yaz , 

^ We praise Harvatat, the Amesha Spenta ; we praise 
the yearly good dwelling, and the years, the holy 
masters of holiness. We praise Amertat, the 
Amesha Spenta ; we praise the fields and herds ; we 
praise the tree Gaokerna^ the strong one, which 
Mazda created.’ 

Here Harvatat rules over habitations, for every per- 
manent dwelling-place, particularly in the arid district of 
Eastern Iran, is dependent upon the presence of sufficient 
water. Amertat rules over the fields and herds, since he 
causes the plants to germinate, and over the tree Gaokerna, 
which is itself the king of plants, and which gives immor- 
tality. 

The connection between the abstract and the material 
meaning is not so clear in the case of any other Amesha 
Spenta as in that of Harvatat and Amertat Harvatat, 

‘ healthl is therefore the master of water, for the waters are 
considered as dispensing health. 

Yayata • dtmma • yayata • frd-dpem yaskahe * 

apana^tahe • mahrkahe • apana^tahe * vd . 

dpd • vaguktsh « yazdite • akurdnhh. • Ahurahe 

ahmdi tanvd • dravatdtem ^ 

‘ Come, ye clouds, with your waters to drive 

away sickness, to drive away death/ — ‘ Whosoever 
offers to you, you good waters, you daughters of 

Ahura on him you bestow health of 

body ’ 

Something similar we learn of the plants. At the request 
of Thrita, Ahura Mazda causes the wholesome plants . . . * . 

^ Sirozah II, % y. 

« Vs, 


» Vend. XXI, a* 
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to sprout, ‘'in order to dispel sickness and death It is 
especially the Haoma plant which is commended as salu- 
tary ; it keeps away death, and confers health of body and 
a long duration of the vital power^. In conclusion, we may 
call attention to the White Haoma, the enjoyment of which 
confers immortality. 

In one word . water and plants bestow health and long 
life, happiness and immortality. Hence the conceptions of 
^ health^ and immortality I which are exalted into personal 
genii. Harvatat and Amertat are their commanders, and 
form, like the latter, an inseparable couple. 


III. THE ELEMENTS AND ELEMENTARY 
Y AZAT AS. 

We have already recognized in Asha-vahishta an Amesha 
Spenta of fire, and in Harvatat an Amesha Spenta of 
water. Both these elements play an important part in 
the Avesta. But it is difficult to distinguish in individual 
instances, whether we should accept the personal or the 
material signification, whether we are on the domain of 
religion or on that of the cultus. 

What a wide space the cultus of fire occupies amongst 
Zoroastrians need not be mentioned. I have myself dis- 
cussed it in the section on 'Prayers and Household 
Customs/ For my part I can hardly doubt that fire was 
conceived also as a yamta^ but where the element alone is 
meant and where the yazata cannot be determined with- 
out difficulty; the lack of tangible materiality of shape 
in these yamtas^ the constant clinging to the mere idea 
by which the entire Avesta is distinguished, appears here 
more manifestly prominent than anywhere else. 

Fire is conceived as half personal and half material when 
at night it awakens a man from sleep and impels him to 


^ Vend, XX, 3 \patit%\iiaiif •ymkahe • paiitshiafi^ . mahrkahp]. 
* [Baesha^^ Suraosha — dravai^em • 
tdnah^. Ys. IX, 6, a, 4, 19.] 
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add fuel; so that it may not die out. The correct tendance 
of fire is accompanied simultaneously by a blessing h 
The same sort of double meaning is met with when, 
with the several invocations at the beginning of the Yasna- 
ceremony, it is said : ‘We invite thee, O Fire, thou son of 
Ahura Mazda !’^ Here the fire is undoubtedly intended to 
represent a yazata, but at the same time the priest, as is 
already manifest from the direct manner of address, has 
in view the holy fire, which burns before him upon the altar. 

When it is said that the Fire and Vohu-mano stood up 
against Angra Manyu in order to check the injuries he was 
inflicting, Asha-vahishta may be directly meant by the Fire^. 

Fire appears most thoroughly personified in the passage 
where it is named together with Vohu-mano and Asha- 
vahishta as an opponent of Dahaka : 

Yahmi 'paiti •pareqdithe • spentascha • mainyu^ • agras- 
cha • aetakmi • path • at • aqaretf • adhdt • ^sh/<?* frag- 
harechayat • dshhte • kafaraschit. Spenid • • 

astern • fragharechay at • vohucha • manb • ashemcha • 
vahtsYiiem • dtaremcha * Almrah^ * Mazdao • puthrem • 
agrS- 7 namyush • ashtem • fra^harechayat • akemcha • 
mand • aeshmemcka • kkravtdrAm • azkt 7 ncha • dakd- 
kem • spityurewcka * yima-kereitiein, Adhdt * frasha • 
hdm-rdzayata • dtar^ • Mazddo • Ahtirahe * niti • ava- 
tha * maghdnd • aetat • qarend • hangerefshdne • yat • 


^ [‘ Arise, thou master of the house ! put on thy garments, wash 
thy hands, long for some wood for me, bring it unto me, kindle 
the clean wood over me, with both thy well-washed hands/ After 
this address, the Fire blesses the man, who brings him dry wood 
with a righteous heart, in the following words : ‘ May herds of oxen 
follow thee, and of heroic sons in plenty : may thy mind develop 
through action, may thy soul develop through energy: all the 
(days and) nights that thou livest, mayest thou live in the delight 
of thy soul/ Vend. XVIII, 19, 27 ; Ys. LXlL-^Tr, note,] 

® Niva^dhayemi * hankdraymi • ^hrd • Ahurahe • Mazdda ^puQira, 
Ys. 1 , 12 ; II, 12 j III, 14 ; iv, 17. 

® [Fat* khrat^agro • matnymh • duMm • ashah^ • 
pairi-wodim * i( 0 mch^ • mand * diardtxchi^ Yt XIII, 77^ 
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aqaretenu Aat • he ^paskdt • fradvarat • azhi^ • thrt- 
mfdo • diizhdaenb • uta • zakhshathrem • daomnd, 

Inja • avat-handaesayaguha • • Mazddo * Ahuralie • 

• aetat • nydsdoghe * y at • aqaretem • fra • tlnvdm • 

• apdtha • • tizraochaydt • zdm 'paiU • 

AJmradhdtdm • thrdthrdi • askahe • gaethanmi A. 

^ For the heavenly radiance fought the Blissful, and the 
Destructive Spirit for the imperishable. Then both of 
them sent forth their speediest messengers. The Bliss- 
ful Spirit sent out as messengers Vohu-man 5 and 
Asha-vahishta, and Fire, the son of Ahura Mazda. But 
the Evil Spirit sent forth as messengers Akem-mano, 
and Aeshma with bloody lances, and Azi Dahaka, and 
Spityura who sawed to pieces Yima. Then flamed 
up the Fire of Ahura Mazda, thinking, “ I will seize 
for myself the heavenly splendour/’ but behind him 
ran the three-headed evil dragon striving for his 
destruction. 

Ho there ^ let me see thott Fire of Ahura Mazda; if 
thou wiihholdest tt from me^ then will I not let thee 
sht 7 ie m future upon the earthy which Mazda created 
for the protection of pious men^ 

Now the Fire lets the heavenly radiance slip from his 
hands. Dahaka takes possession of it, but the Fire com- 
pels the Demon to surrender again the heavenly splendour, 
which is secured in the sea Voru-Kasha, 

Here Fire is introduced as thinking, speaking and acting : 
it is a personal yasata. But in most cases we have to do 
only with the mere element itself. Thus, for instance, when 
the fire is divided into different classes. So too the hvareno^ 
* the heavenly radiance,’ is very likely an attribute of the 
Deity, but not a deity itself. On the other hand we can 
fairly conceive Naryo-safha as B.yazata of fire. 

Naryo-SaSha is the messenger of Ahura Mazda just 
as the Vedic Indians designate the fire-god, Agni^ as the 

^ Yt XIX, 46-4S. 

® Vend. XIX, 34: ashto • Ma^uMo •Ahurahf; or perhaps 
<the embodying of Mazda.' 
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' messenger ’ of gods \ Indeed the Deity sends down the fire 
from heaven, as lightning or sun-fire, to the eaith, while 
on the other hand the fire burning upon the altar carries 
upwards the prayers and gifts of men to God. 

Naryo-sagha together with Srausha is the companion of 
Mithra^. He beais a club, by which the flash of lightning 
is probably to be understood. In the Brahmanical hymns 
also the genii fighting in the brunt of the battle are armed 
with clubs. It is for once allow^able, in the present case, to 
introduce Vedic incidents for comparison, for even the name 
of Naryo-sagha is found under the almost literally similar 
form Naragamsaj as an appellative of the fii e-god Agni, 
Apam-napat forms the transition from the Jire-yazatas 
to the water-yazatas. The name signifies ^ sou of the waters^ 
and must have originally designated the flame of lightning, 
so far as it dwells m the clouds and is born of the clouds. 
For that reason Apam-napat is invoked with Naryo-sagha, 
who is however undoubtedly a fire-yazata, but often also 
with the waters to which he stands in close relation^. 

In the Vedic hymns also Apam-napat is mentioned. This 
deity was thus invoked by the Arians even before Zara- 
thushtra established his new doctrine. There too he is the 
fire of lightning dwelling in the clouds. Here the virgin 
waters foster and nourish him, until he bursts forth out of the 
clouds in bright-shining lustre. In quite a similar way is 
Apam-napat pictured in the Avesta : 

Berezantem • ahurem • khshathrtm • khshaetem • apam^- 
napdtem • mirvaUaspem • yazainaide • arshmiem • 
zavands&m *y6 • nereu^ • dadka ^yd • nermsh. • taiaska * 
yd • up&po •yazatd^smt-gaoshdtemd • asti •yazemnd^, 

‘ The great lord, the king-like, bright Apam-napat with 
his war-steeds, we praise, the hero who blesses invo- 


^ Bufa, Rig-veda I, 44, 3; I, 72, 7, and frequently elsewhere, 

* Yt. X, 52, Along with Srausha we also find the name of 
Naryo-sj^ha in Ys. LVII, 3, 

® Ys, LXXI, 23 ; Ys, I, g ; 11 , g, &c. Even the epithet f shinins: " 
{^shaeid} characterizes Apto-napat as a fire-yazata. 

^ Yt. XIX, g2. 
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cation, who made men, who formed men, who, the 
yazata of the waters, listens most propitiously when 
he IS invoked.’ 

Here we observe that Apam-napat, according to the 
Zoroastrian idea, participates in the work of the creation ; 
the formation of men is specially ascribed to him. This also 
conesponds again with theVedic conceptions of Apam-napat, 
of whom it is said : ‘The son of the waters, in the strength of 
his deity, benignly created all the creatures^.’ 

Even when it is said, 

Apmi-napdose • tdo • dpb • Spitama • Zaratht^tra * 
apihe ’ astavaite • shdithrb-hahhtdo ■ vihakhshaiti • 
vdtascha • yb • darshish • awzh~ddtemcha • qareno • 
ashaondmcha • fravashayb"^^ 

‘ Apam-napat spreads the waters given to the fields, 0 
son of Spitama ! Zarathushtra ! upon the corporeal 
world, and Vata [the wind) the strong one,’ 

I do not consider Apam-napat to be a water-yaBata, 
This may only mean that with the flashing of lightning 
(Apam-napat) and the roar of the stormy-wind (Vata) the 
fertilizing rain pours down upon the earth. 

If now we proceed to speak of the waters themselves, we 
again stand more upon the ground of adttis than upon that 
of religion. The importance of water for life and culture in 
Eastern Iran, I have frequently enough and pointedly alluded 
to in the course of my ‘ History of Civilization.’ It is there- 
fore conceivable that this element stood in high veneration. 
But also in invocations such as the following, 

Nivaedhayemi • hankdrayemi • aiwyb • vagnhibyb * 
pandincha * apdm ♦ Mazdadhatandm • vtspandmcha • 
urvaramm • MaBdadhaiamm^, 

‘We announce it, and invite the good waters, all 
waters which Mazda created, and all the plants 
which Mazda created,’ 


^ Rig-Veda II, 35,^ 2. ^ Yt. VIII, 34. 

‘ ^ Ys. I, i 2 . 
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water is only meant as an element. To the dignity of 
a yazata it is not exalted. 

The proper water-yazata is Ardvi-SURA Anahita. 

The veneration of this yazata is a special property 

of the Iranian religion, and has its history. For I believe 
that Ardvi-sura was originally the name of a large river, 
the Oxus. This appears very clearly in certain descriptions 
and eulogies of the Avesta 

{Ardvun * stir am • anaJntam • yazamatde) • yd • asii • 
avavatii • masd • yatha • vispdo tmdo • dp6 ydo • 
zemd • paiit * fratachanti yd * amavatti • fratachaiti • 
hukairy&t • hacha • berezaghat * avi * zrc^yd • vo 2 m{- 
kasheni • yaozenU • vispe • karand • zrayd • voimt- 
kashayd • d • vispb • inazdhyS • yaozaiti • • /^fsh 

• fratachaiti • yat //Jsh • * frazhgaraiii 

ardvl sura • andJnta • • hazagrem - vatryandm • 

kazagrem • apaghzhdrandm • kasclntcha • aeshdm - 
vatryandm • kaschiicha • aeshdm • apaghzhdrandm * 
chathwdresatem • ayare-barandm • hvaspdt • • 

* (The Ardvi-sura Anahita we praise), which is as large 
as all other waters that -flow over the earth, which 
powerfully streams down from the Mount Httkarya 
into the sea Voni-hasha. All the shores are covered 
with waves, all the middle heaves up in the sea Voru- 
kasha^ when into it streams down, when into it flows, 
the Ardvi-sura Anahita. That has a thousand arms 
and a thousand canals ; and each of these arms and 
each of these canals is as long as forty days’ journey 
for a well-mounted man/ 

We have here undoubtedly the picture of a mighty river 
of great volume, with many tributary streams and branches. 
But if we look to the original dwellings of the Avesta 
people, as they appear from the geographical indications of 
the text, there is no doubt that ‘Ardvi-sura’ can mean only 
the Oxus ; for which on the opposite supposition we would 
have no designation at all. At the same time the name 


.^ytY, 5,4; Ys.Lxy, 3, 4. 
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Ardvi-sura Anahita does not merely designate the stream 
by itself, but also ih^yamia to whom the stream is dedi- 
cated, and who rules over it. Hence these words can be 
put into her mouth : 

Mana • ray a • qare^iaghacha • pasvascha • staordcha . 
npatri • zain • vtchai'’enti • mashydcha • bisangra • 
mpayemi • vtspa * vohti • Masdadhata {asha-chithrd) 
mmayeii • ake ' yatha * pashn • pasu-vastrem'^ . 

^Through my riches and my splendour, sheep and 
cattle wander on the earth, and two-legged men. 
I protect for them all the good things which Mazda 
created, just as a fold shelters (or as the fleece 
protects) the flock.’ 

From the yaj^a^a of the largest and holiest stream to the 
yazata of water in general there is indeed only a small 
step. 

Ardvi-sura Anahita is one of those yaza fas in the A vesta 
who were most completely moulded into a tangible person- 
ality. As a female yazata, Anahita is also especially the 
guardian of the female sex. Her work in that respect is 
described in the following passage * 

Yd ' vtspandm ■ arshndm • khshudrdo • yaozhdadhaiti * 
yd * vtspafidm • hdirishinam • zdthdt • garewdn * 
yaozhdadhditi * yd • vtspandm * hdirisht^ • huzdmito • 
dadhaiti • yd • vispandm . hdirishinam • daittm • 
rathwtm • papna • ava-baraiti^, 

‘ That governs the generation of all men (lit., purifies 
the seed of all men), that prepares the bodies of all 
women for delivery, that gives sufficient and well- 
timed milk to all women.’ 

To the fire and water yamias may be added without 
hesitation Vayu or RAman, and Vata, the yazatas of the 
air and the storm-wind. 

Like all yazatas of nature, Vayu and Vata are also thrown 
into the shade in the Avesta. The latter is designated 
^the strong one/ and ^created by Mazda further than 

*yt.T.89. ^ *^YtV,2. 

® Vend. XIX, 13; Ys. XLIl, 3. 
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this we learn nothing particular about him. Vayu occupies 
a somewhat larger space, and is called the strong and the 
swift one. The influence of Vayu is tolerably extensive 
however one can scarcely say whether it stands in closer 
relation to his nature as the ynzata of the air or as that of 
the wind. Unmarried maidens pray to him for husbands 
who may take care of them and beget offspring by them^ 
His name, however, is also invoked in the heat of battle 
with hostile armies, when violent tyrants reign in the land, 
when heretics attack the purity of religion, or when a person 
is betrayed into the hands of his enemy I 

On the ivhole, Vaym may be characterized as the strong, 
robust, warlike helper in every danger. With man and 
horse he drives away anxious fear and suspense, he drives 
away the demons^, and hence it is said of him . — 

Vayush. • aurvS • mkdt * ydstS • dcrezrd * yaohhdhro . 
bcrestpadUd • perctkihvarS . . . anaklmhdha-ddithf'a • 
yatha • anydoschit • hlishathrat • klishayamndo • hamd- 
khshathrb-khshayamndo 

‘ Vayu IS armed and warlike, powerful, martial, high- 
footed, with a wide chest, and a tender glance, like 
the others that rule over kingdoms as sovereigns.’ 


IV. STAR-YAZATAS. 

Amongst the star-^yasatas, the SUN {Hvare)^ the Moon 
{Mdog/ia% and the ‘BEGINNINGLESS STARS' {Anagkra 
Raochao\ deseiwe to be first considered. The rain-star 
Tishtrya is also worthy of mention, and in remote rela- 
tion to them stand also the Fravashis, the manes or 
spirits of the defunct, so far at least as they were appa- 
rently considered to be stars 
I can and indeed must express myself only briefly upon 
this subject, since I have had occasion to discuss it in my 
‘ History of Civilization,’ in the section upon ‘ The WorW 


^yt.XV,39. 


® Yt. XV, 49-52 

^Yt.XV,64- 
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The Sun, as the bearer of light, is the chief opponent of 
the demons. He is the eye of heaven^ the eye of AJm7^a 
Matida, The Yasata of the Sun is represented as driving 
in a bright shining chariot which is drawn by celestial 
horses. 

The Moon is the lamp of the night. To her is ascribed 
a mysterious influence upon the growth of plants. Deserving 
of attention is her constant epithet gaochithra^ ^ containing 
the seed of cattle,’ by which is perhaps indicated her influ- 
ence upon the increase of herds. 

By the name BEGINNINGLESS LIGHTS are probably 
meant the stars. Amongst them Tishirya is the principal 
one. He is Sirius in the constellation of Canis Major. The 
veneration in which he is held is connected with the fact 
that he first rises in midsummer, and that the longer he 
remains in the heavens the sooner the heat will diminish 
and the autumnal rain appear instead of sultry weather and 
barrenness. 

Thus Tishtrya becomes the dispenser of rain. It is he 
who opens the heavenly fountains, and thereby increases 
the waters in springs and rivulets, in rivers and in seas. 
His opponent is the demon of heat, Apausha, whom he 
conquers after a desperate combat. The helper of Tishtrya 
in the work of distributing the waters over the earth is the 
star Satavaisa, which I believe to be Vega in the 
constellation of Lyra. 

With the Fravashis, the manes^ we are again concerned 
more with the culUis. I have devoted a special chapter to 
the ctilUis of the manes. They are helpers in every necessity 
and danger. They protect habitations, supply them with 
water, and cause them to attain prosperity. They are 
helpers in war, and assist in the maintenance and preser- 
vation of the world’s system and its laws. That they are 
regarded as Stars is apparent from the description of them 
as wandering through the height of the firmament with a 
celestial escort. 



INTRODUCTION. 


xlix 


V. ABSTRACT IDEAS AS NAMES OF SPIRITUAL 
BEINGS. 

The Avesta religion differs essentially from the religion of 
kindred nations, more particularly in the fact that m it the 
sensible and the material appear to fall into the back- 
ground when opposed to the purely spiritual, ethical, and 
ideal. The names of the six Amesha Spenta, the highest 
spiritual essences of the entire system, are indeed all 
abstract ideas, and are, moreover, still employed as such 
in the sacred writings. 

Thus it cannot surprise us, if in addition a whole series 
of abstract ideas and ethical conceptions are formed into 
holy names, into more or less personal angels. 

I shall not here discuss the fact that in the prayers and 
invocations of the Avesta are also named the Daena, the 
Holy Doctrine^ The Law^ ot McUhr a Spenta, the Holy Word, 
or Satiha probably ‘ the Blessing.’ They were exactly things 
which appeared in themselves worthy of veneration and at 
the same time desirable. If, therefore, any one in praying 
invokes them, or rather desires their coming, it is not thereby 
implied that they are real yazatas. Indeed it is diiHcult to 
draw the necessary distinction. 

Such an abstract idea is ArsHTAT or ArshTI, who is 
invoked together with Rashnu Both those yazatas, as the 
etymological connection of their names of itself indicates, 
appear to be essentially cognate. 

Rashnu, however, is undoubtedly the genius of justice. 
He is called ashavan ‘the holy,' razzshia ‘the just/ vai* 
dhzshta ‘ the knowing,’ TJichdistare ‘ the discerning,’ he who 
also perceives what is remote, durae^darshtema ‘the far- 
seeing 2,’ In short he is the yazata before whose penetrating 
eye nothing lies hidden. It may therefore be easily under- 
stood that he is a particular enemy of thieves, and above all 


^ ys. 1 , 7 ; 11, 7* 

® Yt. Xn, 7- VtcMklare from the root vi -f chii\ tar aka- 
Dukma. 
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of Wicked men, whose deeds shun the light of dayh It is 
likewise clear why Rashnu appears amongst the Judges of 
the Dead. It is he who weighs the good and the bad deeds 
of each soul against each other, and who always passes sen- 
tence according to the result. 

We will hardly err, therefore^ in looking upon Arshtat 
simply as ‘Justice ’ personified. 

The number of the abstract ideas in which, according to 
the doctrine of the Avesta, a certain sanctity is involved, and 
which therefore occur in invocations along with active 
and persons! j^a^atas, is rather considerable. Many of them 
are not quite clear. Amongst the doubtful ideas I reckon 
Uparatat, perhaps ‘Victory,’ next Damoish Upamana, 
about which I can say almost nothing for certain, then 
Afriti ‘Benediction’ of pious men, possessing divine 
strength and efficacy, and lastly RasaSTAT, probably again 
something similar to Justice, and others. 

Verthraghna, Srausha and Ashi-va&hvi are of a 
more definite character. 

Verthraghna is without doubt ‘Victory’ or ^ the j/a:c:ata of 
victory.’ This is quite evident from his being chiefly 
invoked in battle: 

Kva • ash • verethragJmahe • Ahuradhatalie • nama - 
a^hdttidCi ? kva • upastMtish ? kva • msiihhsh ^ Yat • 
spadha • hanjasdontg • rashiem • rasma • kataraschtt • 
vidiiidoghd- akmy a -ndzt* vanydonte • jatdoghd • ahmya • 
ndit * janydont^ . . . yatdrd • potirvd • frdyamite • amd • 
hutddatd^kuraodM* veretkraghnd^ Akziradkdtd- atdrd • 
vereikra • hackaitd^* 

‘When occurs the invocation of the name of Ver- 
thraghna? When his praise? When his (conjuration) 
hearing? When armies dash against each other, 
drawn up in battle array, then to one of the two, 
not conquered, not smitten . . . who first invokes the 
well-created, well-formed Strength, Verthraghna, 
whom Ahura created : to his lot the victory falls/ 

It 1 $ he, who ' commands amongst the lines of battle 


" Yt. XII, 7, 8. 


Yt. XIV, 42 , 48* 
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arrayed for the fight h’ It is he, who ‘ crushes the battalions, 
who separates and smites them, who shakes them violently^.’ 

He ties behind them the hands of the breakers of cove- 
nants, he blinds their power of vision, he deafens their ears, 
and unnerves their feet, so that they cannot offer any 
resistance 

It IS remarkable that Verthraghna is also pictured ‘in the 
form of a rich man who cairies a sword with a golden hilt, 
a jewelled, an embellished and a richly ornamented one’^/ 

Finally, we must notice that he is identified with Vata, 
the boisterous storm-yasafa^. This carries us back to 
Indra, the Vntra/ian of the Rig-veda, the god who fights 
in storm and thunder against the demons Evidently 
Verthraghna may be traced to such a natural deity of the 
Indo-Iranian epoch, with this difference that that god was 
transformed after the Zoroastrian manner of thinking His 
functions as a nature-god were lost sight of. Verthraghna 
is, according to the Mazdayasnan belief, no longer the 
fighter in the thunder-storm, but in general the genius of 
victory, and the pious are indebted to his help, if they 
overpower the unbelieving in battle. 

A most characteristic figure in the Avesta religion is 
Srausha, He too exemplifies clearly the ethico-philo- 
sophical spirit which predominates in the Zarathushtrian 
system. Srausha means ‘obedience,’ and especially obedi- 
ence towaids the Holy Word and its Commandments. 
Hence Srausha is the principal opponent of the demons, 
who endeavour to lead man to violate those command- 
ments and to neglect his religious duties. 

Ahura Mazda has created Srausha as the opponent of 
Aishma^ the demon of ‘violent wrath®.’ Whoever follows 


^ \FS • Dirmaih • anfare * rdshia • rasmana“\ Yt. XIV, 47. 

® * ramanS • schindayeiH rasmanS • kereniqyeui * • m- 

mani • qaghaydii •yS • rasmand *yaozayeiiiI\ Yt. XIV, 62. 

* Yt. XIV, 7-ag. 

^ [ Verethraghnd • mrah§ • kehrpa • rafOaid * bar at • karetem - 
ranyd-saorm • frapikh^km • vtspo-pa^sa^hm^ Yt XIV, 27 
« Yt. XIV, I, a. 

® Yt XI, 15 (Comp, also Ys. LVII, 10), a^hmahe • hamapidrm. 
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the Zoroastrian Law must suppress the passion of anger. 
Srausha is, besides^ the adversary of Bushyasta^ the evil 
spirit of ^ indolence/ who, in the morning, entices man to 
give himself up to sleeps. ‘ Obedience ’ to the Law requires 
us to wake early and to set about our daily business ; for 
even in the morning a series of ritual and religious duties 
await the Worshipper of Mazda. Similarly Srausha fights 
against the demons of ‘ drunkenness V for the doctrine of 
Zarathushtra demands a frugal, prudent life. 

If the name of Srausha means obedience to the Holy 
Law, it is very easy to explain why the introduction of 
certain ritual precepts is ascribed to him It is he, who 
first of all recited the sacred hymns, who first tied together 
the Baresma, the consecrated sacrificial branches, in honour 
of Ahura Mazda, the Amesha Spenta, and Mithra ; but he 
is also expressly styled the Teacher of the Law®. It is 
likewise intelligible why the holy prayers are the weapons 
with which he conquers the demons^. 

In other respects also the power of Srausha is naturally 
explained from that si7tgle point of view. Srausha pities 
the poor and the needy, since the Law commandeth charity 
towards the members of the same faith. He guards^ like 
Mithra, the sanctity of covenants, as these are particularly 
sacred to the Zoroastrian. He takes part also in battles, 
for the Zoroastrian Law desires from its adherents an un- 
swerving adhesion to its doctrine®. He is lastly called 
‘he whose body is the Holy Word/ because 
in him obedience towards the precepts of that Word and 
their fulfilment appear to be embodied. 

Thus we have succeeded in deriving from one funda- 
mental idea, which can be recognized in the very meaning 

^ Vend. XVIII, i6. 

® Vend. XIX, 41 [SraosM • <uhy6 • kundm* bangm * vtbarigetn, * 
am^janyai\ 

® Ys. LVII, 8, 2 and 24 \T6 {sraoshd) daen6-dis$* daenay^. Yd* 
f miry 6 • ^dthm •frasrdvaya^^mcd-azaiWtsh • maUpmlt'/rasm}, 

^ Ys. LVII, 

® Ys, LVII, 10 ; Yt. XL i4: Ys. LVII 12., 

♦ Vd. XVIII, 14, 
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of the name, all the powers of Srausha and all the notions 
which cluster round th2Ltya::ata in the Avesta. Something 
similar is, perhaps, also possible with regard to the female 
yazata AsHi, or, more fully, Ashi-vaghvi. 

Ashi is ‘ Piety,’ in the broad sense which the Mazda- 
yasnan give to that idea— ‘the moral order.’ Hence she is 
called, m an allegorical manner, the daughter of Ahura 
and of Spenta Aimati, the Humble Devotion, and the 
sister of Srausha, Rashnu, Mithra, and of the Mazdayasnan 
Religion h She is most closely and intimately coupled with 
all the virtues which mark the Zoroastrian. 

As the protectress of the moral order, Ashi bestows the 
human intellect, by which we must probably understand 
the faculty of distinguishing between good and eviP. She 
is, further, the defender of matrimony. She abhors cour- 
tesans and adulteresses, who violate this institute of the 
moral order. She hates those who keep a maiden by force 
from marriage, and thus withhold her from her destination^. 
In general she displays her activity chiefly in the house, 
probably because the entire moral order rests upon the 
narrow circle of the family. She is therefore invited into 
one’s own house: 

'Ashi * srtra • dami-daiie * ma • (wi • asmanem • fraskiUa • 
md • avt • zdm • murvaese * iika • me • t&m • hdmcka- 
ragtdia • antare • aredhem • nmdnahe • snrake • khsha- 
ihrd-keretahe K 

‘ Beautiful Ashi, created by the Creator, go not up into 
heaven, nor down to the earth; come thou to me 
into the interior of my house, of the fine, lordly 
one.’ 

The blessings which Ashi bestows are very multifarious. 


^ Yt XVII, i 6 ; XVII, 2 [{dtjghdharm • Ahurahe • Mazddo), 
{i€)Ptia * k *yd* Ahuro * Mazdao , . . mdia • drmmfhh, • spei^ia 
hr&a * ie- yd* sraoshS • ashyd * rashm^ha ^ miihraseha , • , * 

daem * mdzdqy(isni^!\ 

•* Yt XVII, 2 [Fd • {ask) /rash -khraihwa *frdihm^ayfiH * tda • 
dsnm^hraMn * ma4armiii\ 

« Yt.XVn,5?-5$^ ^YtXVII^fe 
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She confers power and riches, gold and silver, garments and 
shining rings, and to maidens she grants the beauty with 
which they please their husbands \ She was in close 
friendship with Zarathushtra as the founder of piety, but 
now too she presents herself to him who invokes her to 
unite herself with him 

By way of appendix we shall discuss in this section 
a genius that occupies a separate position and cannot be 
included in any of the groups treated of hitherto. It is 
Geush-URVAN, ‘the Soul of the Bull,’ also called Dru- 
VASPA. 

We have under the name Geush-urvan undoubtedly an 
embodiment or concentration of the welfare and prosperity 
of herds. She is their representative, who has to defend 
their interests. 

Just as in the oldest periods of Zoroastrian civilization 
the occupations of agriculture and cattle-breeding played 
a very important part, so is it easy to understand why 
Geush-urvan occurs already in the Gathas. Here a song"^ 
is found, in which the ‘ Soul of the Bull ’ complains before 
the Deity of all the oppressions and dangers which are 
inflicted upon her by enemies, evidently the plundering 
nomads. Ahura predicts to her the future mission of 
Zarathushtra, who will indeed not merely be the founder 
of a new religion, but who will also confer upon men at the 
same time the blessings of civilization, imposing upon them 
as a duty a settled life, the cultivation of the field, and the 
careful rearing of cattle. 

So also in the later Avesta, Druvaspa is the protectress 
of herds, though we <io not learn any particulars regarding 
her. Her work is described in a general way at the begin- 
ning of the Yasht dedicated to her, where it is said : 

Druvdspem * yammaide • druvo^pasvdm • druvt-stao- 
, ram - druvd-^urvatham * druv&-aperendyuhdm * pourU'- 
spaMsh^m • dilrat^pathana * qdtkravana * da^ 
regfi6*hakhedrayana • yukkia^aspam * varetd-rathdm • 

^ Yt XVII, 6. « Yt XVII, I, ; Yt. Kill, roj* 

« Ys. XXIX. 
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qaiiat-cJiakhram ' fshaonhti • mare mm • ai^iavaitzm • 
huraodhm^i • qdsaokam • baeshazydvi • dnivd-staitini • 
druvd-vai^etazn • avaoke • naram • ashaondm 
* Druvispa we praise, who keeps small cattle and large 
cattle, friends and children in vigour; who grants 
ample protection, appearing from afar^ dispensing 
good-luck, long-continuing friendship ; who yokes her 
steeds, makes her chariot roll, the wheels to rattle, 
granting nourishment, purifying, strong, well-shaped ; 
who grants good profits ; who renders powerful sup- 
port ; who possesses rich treasures for the assistance 
of the pious people.’ 


VI. MITHRA. 

Mithra is no doubt one of the most interesting genii of 
the Zoroastrian. In him are combined, as in no other figure 
of the Avesta religion, old and new, Arian and especially 
Iranian, symbolical parts of nature and ethical constituents. 
But Mithra is also at the same time a manifest instance of 
the manner in which, in the Avesta, the deities originating 
from a pre-Zoroastrian epoch are usually conceived and 
transformed according to the new spirit. Hence it would 
appear proper to devote a particular section to Mithra. 

The great number of hymns which are united in the 
Mithra-Yasht, may of themselves prove the important 
place which the veneration of Mithra held m the nation. 
He was perhaps one of the most popular yamtas} and 
just for that reason, I believe, he had in the system itself 
to rank after the purely ethical genii and abstract ideas, as 
for example the Amesha Spenta. 

Mithra has his physical and his moral sides. The latter 
is founded on the former, and proceeds from it The two 
should be strictly distinguished. 

Physically, Mithra is the yamta of the rising sun, or, 


1 


YtlX, 1,2. 
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more accurately, probably the yazata of the light radiating 
from the sun. 

Mithrem -yazamaide . . .^^ • paoiryb • mainyavb •yazatS • 
tard • haram • dsnaoiti • paurva-naeindt • ameshahe • 
hit • yat * atirvaUaspaha • yd • paoiryb • zaranyb-plsb • 
srtrdo • hareshnava • gerewnditi * adhat • vispcm • 
adidhaiti - airyb-shayanem * 

^ We praise Mithra, who, as the first heavenly yazata^ 
rises above the Hara, before the immortal sun, the 
swift-horse ; who first, gold-modelled^ surrounds the 
beautiful mountain-summits and then looks over the 
entire land of the Arians, the helpful.’ 

The description of sunrise, which forms the basis of these 
lines, may be still clearly perceived. On the Hara barzati^ 
the mountain over which the sun rises, Ahura Mazda has 
erected for Mithra a dwelling. Yonder there is neither 
night nor darkness, neither cold nor heat, neither sickness 
nor grief, and no fog ascends from the mountain^. 

As the yazata of sun and light, Mithra is called vonrti-^ 
gaoyaoitz ^ the lord over wide fields^.' He is also named 
daghti-paiti ‘the prince of the countries^.’ For the sun is 
the king of the heavens, and he looks at the same time over 
all the dominions of the earth. 

The light is the symbol of truth. Hence the sun is called 
the eye of Ahura, because with it he surveys the whole 
world and perceives everything right and wrong. When once 
such ideas exist, it cannot surprise us that also Mithra, 
the yazata of the sun-light, should himself become a 
guardian of truth and justice. If we look more closely 
into the entire character of the Avesta religion, we shall 
find it intelligible that this ethical part of the nature of 
Mithra occupies a far wider space than his physical im- 
portance. 


^ Yt. X, 13; comp, also Yt. X, 95. 

2 Yt X, 50. ® Yt. X, r, 7, 10, LS, 

^ Yt X, 7^ \mHhf 4 * *da^hU’-paiHsh \ Yt. 143, miihrm 

mspanUm • daqymam * •yazmmiil. 
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Mithra is the guardian of truth, the yax^ata of oaths and 
promises. As such Mithra is adhaoyamna ‘the infallible,’ 
and ‘ the undeceived one b’ In an allegorical manner this 
is expressly indicated by the Avesta, when it says : 'he has 
a thousand ears {hazagrd-gaoshem‘^') and ten thousand eyes 
{bacvare-chashmancvi)^.^ He neither rests nor sleeps, he 
lieais and sees eveiy thing that happens h His scouts are 
posted on high watch-towers and announce to him what 
passes on the earths 

As is usually the case with the deities of the sun in the 
Arian religions, so also in the Avesta is Mithra described 
as a warlike courageous youth who drives in a chariot 
through the spaces of the heavens : 

Ahmya • vdslie vazdonte * chathwdrd • aiirvantd • spae- 
tita • hama-gaondogkd • mainyii^-qaretha • anaoshd- 
ogho^. 

‘ Four horses draw his chariot, white ones, of the 
same colour, which eat the heavenly food, (and 
are) immortal.’ 

In this chariot Mithra drives into the battle, in order to 
support his adherents and to annihilate the * betrayers of 
Mithra ’ [ynitkrd-dnij)^ by whom we must probably under- 
stand the enemies of the Zoroastrians in general : 

Aat • yat • mtthrd • fravazaiti • avi • haenaydo • khravl- 
shyeiti^ • avv* Imin-yanta • rasmaoyd' antare • daghzi- 
pdperetdne • aihra • Jiardm • mith^-drtijdm • apd^ • 
gav 6 • darezayeiti • patri • daema • vdrayeitt - apa • 
gaosha - gaoshayeiU^ ^ 


^ Yt X, 24 and often. 

2 Yt. X, I, 7, 10, 12, &c. ; Ys. I, 3 ; II, 3. 

^ Yt. X, I, 7, 10, 12, &c. ; Ys. I, 3 ; II, 3. 

Yt. X, 102, 103 \puihrem • aqafnem • jagMurvdo^hm , . .y 4 
{miihri) amvaghabdemnS • zamagha • nipdih • Muzddo • daman • yd - 
anatfagkaMmnd • za^a^ka • mshkmrvaiVz • Mazdao • damdn\. 

* Yt, X, 45, 46. It should also be remarked that Mithra in the 
Yasna and the Yendidad simply means ‘ covenant, promise." 

^ Yt.XVi26. '^,YtX. 48 . 
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‘When Mithra thither drives against the terrible hostile 
armies, against those thus gathered together for 
fight, in the battle of the countries, then he binds 
the arms of the betrayers of Mithra to their backs, 
then he blinds their sight, and deafens their ears ’ 

This idea being amplified, Mithra becomes in general a 
yazaia of war : 

Vazrem • zastaya . drazhemnb • satafsh.tdnem • said- 
ddrem • fravaeghem • vlr 6 -nydoncJmn * zardt^ * a>yag- 
M • frahikhtejn • amavatb • zaranyehe • aviavastemem • 
zaendm • verethravastemem • zaenam'^. 

‘ He bears a club in his hand, with a hundred knobs, 
and a hundred edges, that sweeps downwards, 
crushing men, cast out of yellow brass, out of solid, 
gold-coloured (brass), which is the most powerful and 
most victorious of weapons.’ 

With his club he slays his opponents, the men and 
horses together^. He is, therefore, invoked by warriors both 
for strength for their teams and health for their bodies^. 

VII. DEMONOLOGY. 

The question how evil, sin and guilt, grief and misfortune, 
come into this world has engaged Philosophy in all ages. 
For Zoroastrianism it was particularly important, since 
that system does not attribute to the divine beings any 
of the human passions and faults, but only recognizes in 
them pure, holy, absolutely good existences. 

The Zoroastrian doctrine has accordingly solved that 
question by maintaining from the beginning a dualism of 
forces, one good and beneficent, and another evil and 
destructive. The former is essentially represented by 
Spento Manyu ; the latter by his opponent Angra 
Manyu. As Ahura has a group of archangels and 
angels near Him, who support Him in His work, so is 
Angra Manyu surrounded by a body of evil spirits and 
demons. 

On account of this opposition of good and evil, Zoroas- 

^ Yt X, 96. 94. 
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trianism has been often called a dualistic religion ; but the 
title cannot be considered correct It is true the evil 
power co-exists from the beginning with the good one, 
but as I have explained more distinctly in the chapter on 
the * Eschatology’ of the Avesta^ it will be overthrown in 
the great decisive combat at the end of the world, and will 
be annihilated. 

The highest amongst the evil spirits, the prince of the 
demons, is Angra Manyu ‘the evil pernicious spirit.'' That 
he existed along with Ahura Mazda (or Spento Manyu 
‘the blissful spirit’} from the beginning, is expressed clearly 
enough in the Gathas. The former rules over evil, and 
the evil-minded ones collect around him ; the latter is the 
Father and Creator of everything good. He is worshipped 
and followed by the pious and faithful. 

^ [Cf Haug, Essays^ p 303 : ‘ The opinion, so generally enter- 
tained now, that Zarathushtra preached a Dualism, that is to say, 
the idea of two original independent spirits, one good and the other 
bad, utterly distinct from each other, and one counteracting the 
creation of the other, is owing to a confusion of his philosophy 
with his theology. Having arrived at the grand idea of the unity 
and indivisibility of the Supreme Being, he undertook to solve the 
great problem which has engaged the attention of so many wise 
men of antiquity, and even of modern times, viz how are the im- 
perfections discoverable in the world, the vanous kinds of evils, 
wickedness and baseness, compatible with the goodness, holiness, 
and justice of God ? This great thinker of remote antiquity solved 
this difficult question philosophically by the supposition of two 
primeval causes, which, though different, were united, and produced 
the world of material things, as well as that of the spirit ; which 
doctrine may best be learned from Ys. XXX iytde pp. 149-151).’ 

Cf. also West, Pahlavi Texts^ Part II, Introduction, p xxiv . 

‘ The reader will search m vain for any confirmation of the foreign 
notion that Mazda-worship is decidedly more dualistic than Christi- 
anity is usually shown to be by orthodox writers, or for any allusion 
to the descent of the good and evil spirits from a personification of 
boundless time, as asserted by strangers to the faith. No attempt 
is mad^i to account for the origin of either spirit, but the temporary 
character of the power of, the evil one, and of the punishment in 
hell, is distinctly asserted.’ Transhtor's note ‘ 

I * Vide § ii^p. itt. 
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At * ta* mainyti • paouritye *ya •yhnd • qafiid • asra- 
vdtem • 

Manahichd • vachahiclid • slikyaotlianbv • hi • vahyb * 
akemchd • 

Aoschd • hiddoght • • vlshydtd • nStt • du^hddoghS • 

At 'did • * hem • mainyft • jasaetem * paottrvivi • 

Gaemchd - ajydiUmchd yathdchd, • • apevtem • 

Achi^td • dregvatdm • • ashaone • vahmhtem • manb^. 

*The two spirits who first of all existed, the twins 
proclaimed to me of themselves. 

The good and the bad in thoughts, words, and woiks, 

And of those two the intelligent selected the right 
one, but fools did not so. 

When the two spirits came first together, in order 
to create 

Life and death, and (to order) how the world should 
be at the end, 

Then the most evil one appeared on the side of the 
impious, but the best spirit appeared on that of 
the pious,’ 

It is likewise clear that the doctrine respecting the 
powers co-existing from the beginning and standing dia- 
metrically opposed to one another, is expressed in the 
following passage : 

At • fravakkshyd • a^heu^ • mainyil * paouruye • 

Y ay do • spanydo • uitl ^ mravat *yem • agrem • 

Nbit • nd • mmido ■ ndit • senghd • nkt - hkratavd • 

Naedd • varaiid • ndit • tikkdkd • naedd * shhyaothand * 

NSit • daend • noit • urvdnS » hachah^tl 

‘Announce will I the two spirits at the beginning of 
the world : 

Of them spake the blissful also unto the destructive: 


^ Ys. XXX, a, 4. 

®^Ys. XLV,. 2; here the eviTspirit is designated by the word, 
agrem. 
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Neither our thoughts, nor our commands, nor our 
intelligence, 

Nor our belief, nor our speeches, nor our deeds, 

Nor our doctrines, nor our souls correspond.’” 

In all things Angra Manyu is the counterpart of Ahura 
Mazda (or Spento Manyu). The latter brings forth only 
what is good, the former only what is evil ; the one 
creates life, the other death. Hence Angra Manyu is 
designated by the constant appellation pourti-mahrka^ ^ 
‘he who is entire death.’ 

Whoever causes goodness injures at the same time the 
evil spirit. No wonder then if Zarathushtra, who brought 
to men the true faith and the right piety, is regarded as 
the special opponent of Angia Manyu, With his birth the 
latter bursts out into the following cry' of complaint and 
of rage. 

Zdtd • be ' yd ' ashava • Zarathi^trd • nmdnaJie • 
Pourushaspake • kava * he • aoshd • vindania • hmi • 
daevandm • snathd • hmi * daevamm • paitydrd • hdu • 
drukhsh-vzdnikhsh . nydonckd * daevaydsS^, 

‘ Born, alas ! is the holy Zarathushtra in the house of 
Porushaspa. How can we contrive his destruction ^ 
He is a blow against the Daivas, he withstands the 
Datvas^ he is an opponent of the Drujas ; the wor- 
shippers of the demons shall fall down headlong ! ’ 

As Ahura Mazda is surrounded by the Amesha Spenta 
and Yazatas, the great majority of the beneficent spirits, so 
is Angra Manyu by the demons. The kingdom of the 
former is the light, the kingdom of the latter is the night 
and darkness. 

The demons are designated by the names of Daiva and 
Druj. The former are male, the latter are female devils. 
Of the great body of the evil spirits, some appear more 
conspicuous, others less. On the whole, it may perhaps be 
said that in the Avesta the kingdom of evil is not quite so 
exactly and fully described as that of the celestial spirits. 


^ Pahlavi, pdr-marg. 
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It will therefore be necessary to say only a few words on 
this head. To the Amesha Spenta correspond a group of 
six demons, who in every respect, often even in very name, 
are opposed to the former, in the same way as their chief 
and prince himself is opposed to Ahura Mazda. They 
form the immediate associates, to some extent, the court 
of Angra Manyu. Against Vohu-man5 there stands 
AlcoMANOj^the evil mind/ against Asha-vahishta, Andra 
or INDRA, evidently an old nature-god, the Vedic Indra, 
who m the new religion was banished to the company 
of devils. The adversary of Khshathra-vaiya is Saru, 
perhaps ‘ the tyrant / as an enemy of Spenta Armati, 
Naoghatya is named, again a deity of nature of the 
pre-Zarathushtrian epoch. However, Taromati is also 
found, who is the type of ^ arrogance.’ To Harvatat and 
Amertat correspond Taru and Zarija, possibly ‘hunger’ 
and ‘ thirst h’ 

Among the rest of the Daivas, AiSHMA, the demon of 
‘ sudden anger/ should be particularly named. His destruc- 
tive agency is indicated by the very epithet khrvi-dru'^^ 

‘ with a bloody weapon.’ It is he who hurries men into 
rash and bloody deeds. 

Along with him must be named ASTO-VIDIIOTU, ‘the 
crusher of the body,’ He appears to be the demon who 
causes sudden and unforeseen death, availing himself for 
that purpose of the holy element of water and also of that 
of Apaosha is the enemy of Tishtrya. He keeps 
back the rain and burns up, by the aridity and heat of 
summer, the vegetation of the eartli. But he is defeated 
by Tishtrya after a hot combat, and now the refreshing 
and fertilizing rains pour down. Lastly, we may here 
notice BushyAvSTA, who seduces men in the morning to 
give themselves up to indolent sleep. His opponent is 
principally the vigorous Srausha and his faithful herald 
the domestic cock. 

When we have briefly mentioned the Parikas and the 


« YtXIX, 95- Vd.X, 23. 
« Vd. V, 8. 


^ Comp, Vd. X, 9. 
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Jahis, about whom I have had occasion to express myself 
frequently in my ^History of Civilization"^,’ there remains 
only the terrible Druj Nasush. She is the demon of 
decomposition. Immediately after death has taken place, 
she rushes in and takes possession of the body, which is 
thereby putrefied. Everything dead belongs to her and 
falls into her power, and whosoever therefore conies into 
contact with the dead has to submit to the ceremony of 
purification as prescribed by the Law. 

It is hardly necessary for me to refer, in concluding this 
Introduction, to Spiegel’s ^ Eramsclic Altcrthuinskuiide^ in 
which the same subject has been treated The section on 
the ‘ Religion of the Old Iranians’ is a rich mine of inform- 
ation concerning that subject. That my exposition never- 
theless essentially differs from that of Spiegel, is owing to 
the special object which I had in view. It has not been 
my main purpose to treat the matter exhaustively ; my 
chief aim was rather to render the characteristic elements 
of the Avesta religion conspicuous. I wished to show how 
it occupies an independent and highly important position, 
through its entire tenor and through the process of intuition 
which manifests itself in it. I wished chiefly to prove how^ 
the purely ethical element preponderates, while everything 
besides, especially the activity of the world of divine beings 
in the phenomena of nature, falls into the background. 

Finally, may I hope that I have succeeded in sketching 
a clear and correct picture of the faith which Zaratliushtra 
created thousands of years ago, and which is still professed 
up to this day by the Parsees of India and Persia ’ 

WM. GEIGER. 


Neustadt, a. d. H. 
April, 1883. 


^ Vide § 16. 
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CHAPTER L 

Ethnography ^ 

§ I. The Arians arid their Extension, 

The Avesta people, as we find them in the Sacred Texts, 
are pre-eminently a religious corporation. It is their at- 
tachment to the Mazdayasnian faith, or their hostile atti- 
tude towards it, which is the true criterion according to 
which all men are classified. To the priests, who composed 
these texts and whose ideas we may consider them to 
represent, the above was indeed the principal and cardinal 
question. He who did not accept the doctrine proclaimed 
by them, stood opposed to them as an enemy, as much 
perhaps as the members of foreign tribes with wdiom no 
relations were maintained. With the Iranians it was not 
the case, as it was with the Indians, that the whole nation 
adhered to one belief and one religion, prayed to the same 
deities, and offered sacrifice at the same altars. Nay more, 
the Iranian people were split up by the Zoroastrian Reform 
into two factions, which fought against each other with the 
greater enthusiasm, the closer had been the ties which had 
previously united them. 

But whilst religion and religious unity appear in the fore- 


^ Geiger, Ostlramsche KuUur^ bk. i, ch. 3, § 23, 
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ground, the element of nationality is by no means insig- 
nificant. The Iranians did not regard themselves merely as 
members of the Mazdayasnan Community, who revered their 
God-sent prophet in Zarathushtra, and their highest God 
and Master in Ahura Mazda , but they also felt that they 
belonged to one tribe and one nation, they recognized the ties 
of blood derived from their ancestors, their common descent, 
language and customs, and they called themselves accord- 
ingly by one common name, that of ' Arian.’ This name 
probably indicates the nation as that composed of the Noble, 
the True, and the Pious, for they believed every virtue and 
every desirable and praiseworthy quality to be the peculiar 
heritage of their own tribe, whilst they undervalued the 
character of foreign peoples in the same proportion as they 
exalted their own^. If, in accordance with another view, 
‘Arian,’ like the German ^dentsch^ denoted simply ‘the man 
of one's own tube,’ the meaning of the name would in that 
case be essentially weakened Hence I adhere to the first 
explanation, which seems to correspond thoroughly with 
the spirit of the age and the self-conscious and exclusive 
character of the Iranians as also of the Vcdic Indians. 

As the legendary hero Jaindspa beholds the army of the 
enemy advancing to battle, he implores the female-yazata 
Anahita to bestow victory upon him as upon all tlie other 
Arzans^, A man of the name of Erkhsha ‘the Bear ’is 
called the best archer among the Arians. 

‘Thee Tishtiya we praise, the bright, radiant one, who 
goest as swiftly along the sea Voru-kasha as the 
arrow obeying the will of Heaven, which Erkhsha 


^ Airya '=.0 P. airya from root ar. The original signification is 
still often foun i in Skr. arya^ ‘ true, devoted, and friendly to the 
gods ' (Grassmann, Worierhueh, s. v.), as well as in the counterpart 
to airya : N. P. anir^ * prava indoles ’ (Vullers, Lexicon, s. v ). I 
must mention however that to the Av. anairya I give the meaning 
‘non-Anan’ m all passages (also Vendidad I, i8) 

® Roth, in the Petersburg Sanskrit ’^Workrluch^ s. v. arya\ 
Zimmer, Alhndtsckes Leben, p. loo. 

® Yasht V, 69 : Fatha * vispf* anyi • mrL 
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has discharged who shootest swift arrows, who 
shootest the swiftest arrows amongst the Arians 

The territories inhabited by the tribes of the Avesta 
people are spoken of as ‘the Anan Lands ^ or as the 
‘ Homestead of the Arians-.’ The consciousness of unity 
of race and of equalitj^ of blood displays itself most clearly 
in the statement that from Gaya-marian^ the first man 
according to Iranian belief (in the ShdlL-ndnieh of Firdusi 
he IS the first of the legendary kings under the name 
of Ga3^omard), Ahara Mazda created ‘ the race of all 
Allan regions, the seed of all Allan lands The Avesta 
Itself, as we know, mentions Aryana-vaija (in which name 
that of the people is included) as the oiiginal seat and 
primitive home of the Iranians. With this name corresponds 
Strabo’s ‘Ariana,’ which embraces the Eastern provinces, 
that is the primitive abode of the Iranian race, as well as the 
modern ‘ Iran,’ which name is employed to the present day 
as tlie official designation of the whole kingdom of Persia. 
Herodotus also testifies to the antiquity of the name 
‘Arian.’ He informs us that the Medes in earlier ages 
were universally named ‘ Arians^,’ a statement which may 
probably be taken in a somewhat wider sense than would 
appear from the author’s own words to be intended ; and 
the name may thus be applicable not merely to that 
single tribe, but generally to all the inhabitants of the 
Iranian highlands. 

In the title ‘Arian^ is implied, according to our ideas, 
something distinguishing and honourable, a fact which ex- 
plains its frequent occurrence in proper names. This might 
be adduced as a powerful argument in favour of the correct- 
ness of my own view; for if ‘Arya’ only meant ‘fellow- 
countrymen,’ it is difficult to believe that it would have been 


^ Yt. VIII, 6 and 37. I treat Erkhsha as a proper name==Ved. 
fk&hay Rv. VIII, 68, 15. Cf. also Geldner and Noeldeke, Zeiisckrtft 
der deuischen morgenldfidischen Geselhchc^i^ vol. xxxv, p. 445, 

® Airydo • da^Mm, Yt, VIII, 9 and 56 ; X, 4, shc^ana^ 

Yt. X, 13. 

« Yt. XIII, 87. 


* Herodotus VII, 
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found suitable for the formation of personal names. A 
whole series of such names as Ariobarzanes, Ariomardos, &c , 
is transmitted to us by Greek and Latin authors^. 

The Avesta nations are not actually styled ‘Arlans ^ in the 
oldest fragments of the Avesta, the Gathas , but this absence 
may be explained from the character of the epoch of civili- 
zation represented by these hymns, — a period of the most 
embittered religious and economic struggles, in which the 
national element was entirely secondary. The reason cannot 
have been that the name was unknown ; for it is primeval 
and older than the Iranian nation itself, which has received 
it from earlier ages. The Indians likewise speak of them- 
selves in the songs of the Rig-veda as the ‘AryaV and 
distinguish themselves as such from the dark-skinned 
aborigines of the land of the Indus and its five tributaries. 
During the contest with these — the enemy or Ddsa — the 
Arians, gradually advancing towards the East, occupy the 
plains of the Panjab. It may be assumed, therefore, that 
even at the period when Indians and Iranians constituted 
a single undivided nation and when these two distinct tribes 
had not yet been formed, the name ‘Arian’ had been 
invented and was in use as a regular designation of the 
entire people. Furthermore, there are distinct traces extant 
which give it a still higher and more venerable antiquity. 
After the division of the Arian people had taken place, both 
the tribes, the Indian as well as the Iranian, retained their 
customary appellation and applied it in their usual manner. 

It may not be without interest at this point to take a 
brief survey of the present distribution of the Arian race 
in the provinces of Central Asia, on the banks of the Oxus 
and the Jaxartes, as well as in Afghanistan. It is here 


^ Cf. Keiper, Die Parser des Aeschylos^ p. 69. 

* Ludwig, Die ManihraliHraiur und das alfe Indian^ ah Etfileiiung 
mrUebersetsmgdes Rig-veda{^v,vo\Au) 207; Zimmer, n^^Z.p. 100, 
In Indian the word arya derived from the original form arya serves 
as a name of the people; however, cf. Bbhtlingk and Roth, Sanskrit’- 
wbrtarbuch^ s.v. arya^ as well as its compounds aryajard^ 'beloved 
of an Arian/ and aryapatm ^ ' wife of an Arian.* 
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represented by that highly interesting class of people, the 
Tajiks, who ha\e their abode in the midst of the Afghans, 
Beluchees^ and Uzbecks, as a tribe foreign to but tolerated 
by them and living in peaceful intercourse Vv'ith them. 
They form the really settled part of the population living 
by commerce, industry;, and agriculture, and are theiefore 
very often called ‘ peasants * or dihvai's * villagers.’ 

Similarly in the Uzbeckian principalities the name Sart 
denotes the settled portion of the people, the inhabitants 
of towns and villages, as opposed to the nomadic Kirghis . 
while the Tajiks are undei stood to belong to the Arian 
race as opposed to the Turks or Tatars. Shaw on this 
point obseiwes ^ ' Among these various tribes there are 

two great cross divisions. The first is the division of 
Turk and Tajik, or of Tartar and of Arian blood. The 
other classification is that of nomads and settled people, 
Kirghiz and Sarts.’ Hence it follows that by nature, and 
in all their habits of life, as well as in the development of 
the civilization of particular tribes, the Sarts are mostly 
composed of Tajiks, while the nomads are invariably Tatars. 
Thus it is explained why the Sart and the Tajik are very 
often regarded as identical. But this is quite incorrect; 

* for all the Khokandis . . , agreed in affirming that Sart 
is merely a word used by the Kirghiz to denote all who 
do not lead a nomad existence like themselves, whether 
they be Tajiks or Uzbecks.’ In a word, the name Sart 
has a purely historical import, while that of Tajik is rather 
ethnological. 


^ JReise^ p. 21. Cf. Lerch {Russische Revue, vol. i, 1872, 
p. 30, seq ), who denves the name Sart from O Ir. hhshathra (by 
metathesis khsharta^:'^ P. shahar, ‘ city') and examines the histoiy of 
the expression with his usual thoroughness. Its most ancient appli- 
cation is said to have been in the name of the ^la-^dprai, whom 
Ptolemy mentions as living in the lowlands of the Sir (the Siiis of the 
younger Pliny), where formerly more numerous towns, villages, and 
hamlets existed than at the present day. In Sogdiana the name 
Sart is obsolete* while it occurs again in Khiva, Sultan Baber 
denotes by it the populations of several towns and districts in 
Ferghana. 
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Concerning the spread of the Tajiks in Afghanistanj I need 
not speak at length after what has been communicated to 
us regarding them by Elphinstone, and subsequently by 
SpiegeP. They are most numerous in the vicinity of the 
towns : they form the chief part of the population of Kabul, 
Kandahar, Herat, and Balkh, while they are completely un- 
known amongst the inhabitants of the wilder portions of the 
land In several districts, especially in Kohistan, that is to say, 
not far from the capital of Afghanistan, they have preserved 
their independence. Here indeed they do not exhibit any 
trace of the submissive and cringing disposition which they 
so readily assume in their intercourse with a ruling caste. 
They are on the contrary warlike and eager for the fray, 
and live in constant feuds amongst themselves. Another 
branch of the Tajiks inhabits the Logar valley, and a 
third, that of the Furmulis, is in possession of Urghun, to 
which we look for the old Urva of the Avesta. In Seistan, 
where they are called dthkdns^ they likewise form the moie 
ancient portion of the inhabitants collectively, and are 
similarly spread over the whole of Baloochistan, distin- 
guished by their fixed mode of life and by the fact that 
they speak the Persian language. 

In the country of the Amu and the Sir the Tajiks arc 
far more important. Ujfaivy, to whom we are indebted for 
detailed and authentic historical accounts of them, correctly 
points out that three classes must be distinguished : firstly, 
the native Iranians, who naturally claim our fullest con- 
sideration; next, the Persian colonists; and, lastly, the 
descendants of Persian slaves®. The indigenous Tajiks 
as a general rule have brown hair and beards, but there are 
also found individuals with fair or red hair. Khanikoff ^ 
describes them as tall people with black hair and beards. 
Their eyes are large and dark, the nose well formed, the 


^ Spiegel, Eranische Alterihumskunde^ voL i, p. 340 seq. 

^ Ujfaivy, Exp^d. saenL vol. ii, pp. 33-34 ; Khanikoff, Mmoin 
sur V ethnography de la Perse j p. 92. 

® Mdm. sur I^ethnogr,, p. 103; comp. Spiegel, E.A, vol i, pp. 

aitq-^40. 
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mouth rather large, the forehead broader, and the whole 
structuie of the body somewhat heavier than in the case of 
the Western Persians. Shawh to whom w^e are indebted 
for most of our knowdedge respecting the inhabitants of 
the Pamir, describes the Tajiks as folio w^s — 

® The Tajiks are a very handsome race wdth high fore- 
heads, fall expressive eyes shaded by daik eyelashes, 
thin delicately-foinied noses, short upper lips, and rosy 
complexions Their beaids are generally veiy large and 
full, and often of a brown and even sometimes of a reddish 
tinge. Tlie}^ differ from the high-caste men of Noithcrn 
India only, in being more stoutly and stiongly built, and 
ill having fuller faces. 

‘Their kinsmen, the men of Badakhshan, bear even a 
closer resemblance to the Northern Indians. . . . The 

Wakhanis partake of these characteristics, having also 
some of them light hazel-coloured eyes, as have also the 
Sinkulis whom I saw at Kdshghar. But the rough life 
they lead in their highland valleys has given them a 
certain harshness of feature as well as an asperity of 
character, which contrasts with the good temper of their 
neighbours, the Kirghiz.' 

Ujfalvy further points out that ‘the Tajiks of the moun- 
tains’ are of a more independent and noble character than 
the inhabitants of the plains This, as well as their exterior 
and the primitive customs which are preserved amongst 
them, permits us to recognize in them the genuine de- 
scendants of the old Mazdayasnan. As everywhere else, 
so also in Central Asia, the secluded and inaccessible 
character of the high mountainous districts helped to pre- 
serve and perpetuate the peculiar characteristics of their 
inhabitants. 

The Tajiks of the mountains are collectively called by 
the name of Galcha ‘1 I do not think we can with justice 


^ Retse^ pp. 22-23. 

® The name probably means * mountaineer,^ if the derivation of 
Tomaschek {Pa 7 mrdmkkte)txom V^rs.ghar^ O* is correct 

Ujfalvy : ‘le Galea qu*on-a appeld jusqu*^ present auBsi Tadjik des 
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accept any fundamental distinction between the Galchas 
and the Tajiks of the plains k All the differences that 
exist between them, whether extrinsic or intrinsic, may be 
explained by the fact that the former, being isolated in their 
mountains and high valleys, preserve the type of the Arian 
race in a purer and less impaired state, while the latter, 
through their intermixture with Tatarian elements, have 
lost much of the purity of their blood. 

The Galchas are described as individually handsome, 
with brown, and occasionally red or even light flaxen hair ; 
while the b 7 ‘achycephalotis skull-formation and considerable 
skull-capacitj^ form a striking peculiarity, which but seldom 
appears prominently in the pure Tajiks'-^. Galchas are 
found in the valleys of the mountains surrounding Fer- 
ghana ; they dwell in the country round the sources of the 
Zerafshan, particularly in the valley of Yaghnob and along 
the Oxus as far up as its sources in the Pamir ; and even in 
the eastern parts of the plateau of Pamir itself, that is to 
say, beyond the Neza-tash ridge, we meet with them in the 
district of Siri-kul Not less interesting are the natives of 
the southern declivity of the Hindukush, in Chitral and 
Kafiristan, but they appear to belong mostly to the Indian 
race. 

The language of the Galchas, which has been of late 
the object of careful investigation^, is divided into several 
dialects, which have a particularly close connection with 


montagnes' (‘the Galea who was called also up to now the Tajik 
of the mountains'). 

^ Cf. Van den Gheyn in the BtilUhn de VAthini OrieniaJ, i88i, 

Pp. 22I'“223. 

® Tomaschek, Pmnirdiakktey p. 5 seq 

® Tomaschek, in his Zentralastatucke Studtm^\o\» ii, has worked 
up the materials collected by Shaw (‘On the Ghaltcha Languages/ 
‘Journal of the Asiatic Society of Bengal/ voi. xlv, 1876^ pp. 139- 
278 ; xlvi, 1877, pp. 97-126). He holds the inhabitants of the Pamir 
to be the descendants of the Saks, and ‘ such a linguistic research is 
to serve above all as a valid support to the following historical proof 
that these Saks v\ere a purely Iranian tribe, which had preserved 
the old Iranian mode of life and the genuine Iranian type in greater 
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the old Eastern Iranian, and thus with the language of 
the Avesta. If it shows an admixture of Indian 'u^orcls 
the reason for this probably lies only in their primitive 
condition, in consequence of which they still suggest to us 
more of an original affinity with the Indian than with 
Modern Persian. 

Of the Pamir dialects the Mungi or Mmdshani is the 
most important. It is spoken in Mungan, the neighbour- 
hood of Karan, Paryan, Shangan, and in the still unknown 
valleys on the frontieis of Kafiristan, and is distinguished 
by a peculiar resemblance to the Avesta language. In 
the valley of the Panja, according to the different districts, 
the Wakhi, the IshkashamI, and Shigni are spoken. Be- 
sides this, the Sangliclii, the dialect of Sanglich (between 
Mungan and Ishkashim), is worthy of mention, as w ell as 
the Yaghndbi, the language of the Galchas in the moun- 
tains near the upper Zerafshan. I must not pass over the 
report of Mushketoff^ upon the Galchas dwelling in the 
vicinity of the glaciers of Zerafshan. He regards them as 
the direct descendants of the ancient Persians. Their civili- 
zation is a highly primitive one. They do not occupy them- 
selves with agriculture ; their houses and chattels are made 
of stone, the former without lime or cement. Their sole 
domestic animal is the a kind of wild ass, which they 

use for carrying burdens 

We have just spoken of members of the Iranian stock, 
who have remained m a very low stage of civilization Of 
the other Galchas this cannot be asserted in the same 
degree. I incline to believe that we may recognize m them 
the descendants of the Zoroastnans. The Avesta expressly 
described the primitive home of the Iranian people, the most 
holy Aryana-vmja^ as being situated in the mountainous 
countries drained by the Sir, the Zerafshan, and the Amu. 
Into these almost inaccessible valleys the faithful adherents 


purity than the Medo-Persians, who were strongly influenced in 
every way by the Semites.’ 

^ ‘ Proceedings of the Royal Geographical Society/ voL ii, 1880, 
pp. 763-766, 
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of the Mazda religion may have retired further and further 
before the attacks of the Tatars and the Arabs. There 
they still cherished for a long time the ancient and venerable 
atlfus which they had inherited from their ancestois. ]\Iany 
antiquated customs, preserved to the present day, point to 
this conclusion. For instance, Wood^ relates that he ob- 
sen^ed among the inhabitants of Badakhshan and Wakhan 
a peculiar disinclination to blow out a light. This is m con- 
formity with the ideas and usages of the Zoroastrians, and, 
more important still, of the Zoroastrians alone. Fire was 
notoiiously regarded by them as the most sacred element, 
which must be preserved as much as possible fiom any kind 
of profanation. Even the breath of man or his spittle is 
sufficient to desecrate it. Therefore even the priest before 
the fire-altar must perform his ceremonies and recite his 
prayers with his mouth covered. I can allude but briefly 
to the peculiar customs of the Kafirs * their practice of 
exposing the dead, and also their peculiar treatment of 
women after delivery and during their courses, which cor- 
respond so closely to the similar precepts of the Avesta that 
we can scarcely admit the possibility of a merely accidental 
resemblance 

Finally, our theory is corroborated by native legends. In 
Shignan a tradition^ exists that the inhabitants of that land 
were, so late as from 500 to 700 years ago, Zardushti^ 
adherents of the Mazda religion, and that only then were 
they converted to Islam by Mahomedan emissaries from 
the neighbouring western provinces. Certain buildings in 
the valley of the Oxus are dedicated to the Aiashparastagdn, 
or ‘ fire-worshippers Even if this statement be not alto- 
gether accurate, it still proves that people have preserved 
in the Galcha provinces down to the present day the remem- 


^ ‘Journey," pp. 177, 21B j comp. therewith Spiegel, E.A, vol. i, 
P« 339- 

» Masson, Narrative of Various Journeys in Baloochistan, Af- 
ghanistan, and the Panjab/ voL i, p. 234 seq. ; Spiegel, E. A. vol I 
P« 397- 

Gordon, ^ Pamir/ p. 141,^ ^ Wood, * Joutney/ p. 
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brance of their formei connection with the old national 
leligioii 

If at a futuie time the \eil \\hicli still hangs over the 
teiiitories of the Oxiis \iz. Shignan, Roshaii. and Daiwaz, 
should be lifted by a couiageous tia\ellei and inqiuiei, vc 
may expect to receive new and abundant information con- 
cerning the highly important questions of Cential Asiatic 
Ethnography and Iranian Antiquity 


I 2. The Adversaries of the A vesta Peoph. 

The life of the Avesta people was by no means one of 
peacefulness and tranquillity. The Gathas themselves pre- 
sent a picture of continual combats and feuds, and show us 
how the existence of the newly-founded community of the 
Mazdayasnan remained for a long time most precarious and 
uncertain. By degrees, however, all opposition seems to 
have broken down, the Mazda religion throve and increased, 
the number of its adherents grew larger from year to year, 
and in the more recent part of the Avesta they appear no 
longer as a maligned and persecuted people, but as victors 
and rulers. 

This brings us to a cardinal question in the history of 
the civilization of the Avesta people, a question which we 
may briefly state as follows Are we to concede that the 
Iranians, at the time of their immigration into the settle- 
ments described in the Avesta, did not theie meet with an 
aboriginal people not akin to them^ Do wc learn from 
the Avesta itself anything of conflict with tribes of non- 
Anan race > Or do all the descriptions of hostile surprises 
and warlike undertakings, which occur in the Avesta, refer 
solely to the feuds earned on amongst the Iranians 
themselves ; and are consequently the names of nations (to 
be hereafter enumerated) handed down to us in the Avesta 
to be all explained as designations of particular tribes (and 
their subdivisions) of the Iranian people ^ 

As regards the first part of this question, it is evident 
that in the Avesta a veiy marked social and religious 
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opposition is exhibited from the beginning, a contrast 
bct^\een the settled population and the nomads, between 
the adherents of the Zoroastrian doctrine and their enemies. 
And from that time forward it is unquestionable that this 
opposition IS of paramount importance, and is most strongly 
emphasized by the authors of the Avesta. However, I 
believe that all the circumstances bearing on this point 
have not yet been explained. As the inhabitants of Tur- 
kistan are divided according to descent into Turks and 
Tajiks, into members of the Arian and Tatanan races, and 
according to occupation into Sarts and Kirghiz ; so, side by 
side with the economic separation of the population into 
wandering herdsmen and agricultural settlers, there exists 
also a national schism which affords us proof of the exist- 
ence of a non-Arian element in old Iran. It is true, the 
national opposition, so far as it seems to be indicated in 
the Avesta, does not belong to the present, but rather 
to the past — at least more frequent mention is made of 
the battles fought with the race foreign and hostile to 
the Arians in the legendaiy stones than in the form of 
genuine historical narrative. However, all this none the 
less tends to prove the existence of a aon-Anaii aboriginal 
people. 

The religious and economical schisms more or less 
coincide, as we shall see presently. The Zoroastrian 
doctrine thrives among the settled population, who first 
accept it, while the nomadic tribes mostly decline to sub- 
mit to its binding and restraining laws. The Avesta on 
this account invariably extols the settled life of the peasant 
and the careful tending of cattle, and recognizes a religious 
merit in the cultivation of the soil and in the reclaiming of 
land still lying waste, as also in the gradual promotion 
of civilization. 

But the social contrast can be as little mistaken for the 
national one in old Iran, as it can in the present age in 
the principalities near the Sir and the Amu. It is probable, 
from internal evidence, that the non-Arians were mostly 
nomads ; but there is no doubt that a considerable part of 
the old Iranian nation also followed the same roving 
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manner of life. They had as yet by no means universally 
taken to agriculture and peimanent settlements. 

I begin with the Gathas, the only part of the Avesta the 
contents of which are exclusively devoted to contempo- 
rary events and the description of existing circumstances 
Here the contrast is manifestly the economic and re- 
ligious one, I shall refer to this more 111 detail, when, in 
the economic portion of my work, I have to speak of the 
mutual relations of agriculture and cattle-breeding, as well 
as of the contrast between the nomadic and the settled 
populations. 

On the one side stand the husbandmen, the pious, the 
faithful^ truly devoted to Ahura Mazda and the Good 
Doctrine, who distinguish themselves particularly by the 
care which they bestow upon the sacred cow. On the 
other side we behold the impious, who do not plough 
the field, and who cause injury and harm to the cow : 
these are the nomads, who have no knowledge of the sys- 
tematic rearing of cattle, the unbelievers who do not accept 
Zarathushtra’s doctrine. That these too were Iranians is 
proved by the mere fact that the prophet argues with them, 
propounds his doctrine to them, and calls upon them to 
decide in its favour. This at least presupposes a com- 
munity of language and a certain measure of relationship 
which we could not admit as existing between Arians and 
non-Arians. We have only to remember the sublime 
passage in which Zarathushtra, or one of his first adherents 
and followers, preaches the new faith (evidently in the 
midst of a large gathering of peasants), beginning with 
the words — 

* I will announce it : Now hear and understand, 

Ye who have come from near and from far^l’ 

Between the believers and the unbelievers, the husband- 
men and the nomads, bloody conflicts ensued : 

‘ He shall not disturb our prayers, 

Who said how one beholds in the worst manner (or 
profanely) 


^ Yasna XLV, 1. 
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The cow and the sun with one’s eyes; 

Who bestows gifts upon the wicked, 

But causes the pasture-grounds to lie waste. 

And hurls his weapons against the pious 

The prophet even summons his adherents openly to the 
fight : 

‘ None of you shall listen to the words 
And precepts of the wicked , 

For into his house and into his village, 

Into his estate and his country 
Will he bring grief and death. 

Therefore slay them with weapons^!’ 

The sepal ation of the people into believers and un- 
believers begins in the Gathas, and continues through- 
out the whole of the Avesta. It is highly characteristic 
of the tone of the Avesta, and the language possesses a 
complete series of expressions whereby the adherents of the 
Zoroastrian religion and their opponents are designated^. 
From the wicked, who are ignominiously compared even 
with noxious and loathsome animals^, originated every kind 
of evil, viz. hatred, enmity, and discord^; the faithful, on 
the contrary, distinguish themselves by their pious and holy 
spirit and their humble devotion towards Ahura Mazda®. 


1 Ys, XXXII, 10. 2 YS.XXXI, i8. 

® The most important amongst them are: Azha or ashman 
(Skr. fiamn\ * pious, righteous;' anasheman, drvat (in the Gatha- 
dialect dregvai, where g strengthens as in hvogva, identical with 
kv3va of the common dialect), * impious, unrighteous;' hudaena^ 
* adhering to the good doctnne duzhdaena ; Mazdayasna ‘ Mazda- 
worshipper;' dof^qyasna, * demon-worshipper;' dahma^ ‘pious;' 
adahma. Fellow-believers are called hamo^aena or hm-daena, the 
believers in other faiths anyd-varma or anyb~xkaesh%. 

* Hence khrafsira-mashya^ ‘ men like khrafsiras! 

^ ‘hatred,’ proceeds from the wicked (Ys. XXXII, 6-8) ; 

the wicked are designated as thshvaM^ ‘malignant, hostile' (Ys^ 
XXVIII, 7); their resistance is called paiti^rma^ a§shma (Ys. 
XLIV, 20 ; XLVm, 7 ; XLIX, 4, &c.) 

® Hence the abstract terms asha^ as well as UrmaiU 
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The constantly recurring prayers of the Avesta. therefore, 
are especially those which call down blessings and happi- 
ness upon the faithful, and misery and misfortune upon the 
wicked. 

'According to desiie, power over all good that originates 
from piety is given to the pious ; but no power is 
given to the wicked f Master of his wishes be the 
pious, impotent in his wishes be the wicked! Joy 
and prosperity do I wish for the world of the pious, 
but distress and adversity do I wish for the entire 
world of the wicked 

The religious and the economic schism in the popula- 
tion of old Iran is thus beyond question illustrated clearly 
enough. It is undoubtedly far more difficult to prove the 
existence of a race-opposition between the Arians and the 
non-Arians. 

The plains near the Caspian and Aral Seas, as also those 
along the northern shores of the Black Sea, were, even in 
the most ancient days, inhabited by a large number of 
wandering tribes, which are usually classed under the 
general appellation of ‘Scythians* by the Greeks. They 
may be considered as consisting chiefly of the aboriginal 
population of Iran. If they were of Tatarian descent, 
like the present inhabitants of the steppes — and certain 
analogies in their mode of life and customs with those 
of the present Turkomans and Kirghiz cannot but be 
recognized — the diversity of race would be thereby esta- 
blished. However, it is almost agreed that the Scythians 
were of Arian descent, as appears particularly from the 
proper names transmitted to us through the medium of 
Greek writers. The southern tribes appear to have be- 
longed to the Iranian, the northern perhaps to the Scla- 
vonic branch of the Indo-Germanic family^. Concerning 

(in the Gathas—aramaiti), are frequently used as concrete for *the 
pious, nghteous;* Ys. XXXIII, 3; XXXIV, a and 3; XLVI, 
16, See. ^ Ys yill, 5, 6, 8. 

* Duncker, Gmhichte des AlUrihums^ vol ii, p, 430 seq. ; Spiegel, 
E.An vol ii, p. 333 seq* 
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the Scythian nation of the Saks, which dwelt in the moun- 
tainous countries near the upper banks of the Amu-darya, 
Tomaschek^ specially undertakes to adduce proofs that 
it was a genuine Iranian tribe, and that it has preserved 
the characteristics of the Iranian nation in a purer and 
more genuine form than perhaps the Persians or the Medes. 
Here again then we have no national contrast, but merely 
another instance of that economical separation of the 
Iranian people into nomads and settled colonists, which is 
indicated by the most ancient fragments of the Avesta. 
The Scythians represented only those tribes which still 
wandered over the steppes as migratory herdsmen ; whilst 
the Sogdians, Persians, Medes, Bactrians, Arians were 
those who had taken to the cultivation of the soil and 
to permanent dwellings. But if the Scythians of ancient 
times exhibit many striking points of resemblance in cus- 
toms and ways of life to the modern Tatarian inhabitants 
of the steppes ; if they, like the latter, distinguished them- 
selves as bold riders, delighted in continual battles and 
feuds, drank mares’ milk as their favourite beverage, and 
lived in the most astonishing and repulsive uncleanliness, — 
all this must have been on account of the identity of 
external circumstances in the nature of the soil and 
climate, whereby both have been influenced, and the same 
results were brought about at different times and among 
different nations. 

I do not wish to deny the Iranian, or at all events Arian, 
nationality of a large portion of the Scythian tribes, least of 
all that of the Saks^ but I would remark that the name 
* Scythian’ is used rather vaguely by Greek writers. It 
strikes me that the name had more of an economic import, 
and comprehended all the nomadic nations of the Eastern 


^ Pamirdtakkie^ p. 4. 

* According to Grigorjeff (‘ On the Scythian Tribe of the Saks % 
as well as according to Cuno (‘ Inquiries in the Region of Ancient 
Ethnography, part i, *The Scyths’), the Saks are a Sclavonic 
people; while in other quarters this view is disputed (cf. Mussische 
vol. if pp. 10^-105). 
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European and the Central Asiatic lowlands, without taking 
into consideration \’iiiether any differences of blood and 
language existed. In short, the notion contained in the 
name * Scythians ^ is co-extensive ith the vague and gene- 
ral expression ‘Turanians/ much m favour with modern 
writers, or perhaps with the term 'Kirghiz^ in the case of 
modern Turkistan. If, therefore, it can be proved with 
certainty of a part of the Scythians, that they belonged to 
the Arian race and spoke an Arian language, it does not 
follow that there were not also tribes of a foreign race^ 
perhaps Tatars, amongst the Scythians and reckoned as 
belonging to tliem^. 

This is merely the way. As we are here dealing 
only with a possibility, I shall omit further mention of 
the Scythians, and shall attempt to discover whether 
no other traces of a non- Arian aboriginal population may 
be discovered. And such traces are undoubtedly to be 
found. The best Assyriologists are agreed that the Semites, 
on their immigration into the plains of the Euphrates 
and the Tigris, found a people foreign to them, with a 
culture, language, and writing of their own. From the 
blending of the two tribes, the Sumir and the Akkad;, the 
aborigines and immigrating Kushites or Semites, arose the 
Chaldaean people. This gradual intermingling may have 
taken place only after fierce struggles and contests, but no 
tradition reaches back to those warlike ages of the past. 
Even in the oldest monuments we find Sumir and Akkad 
already forming one nation. The language of the Sumir 
became gradually extinct, and only survived as a sacred 
dialect still preserved in temples and schools. But the 
writing invented by the aborigines, viz. the cuneiform 
character, was now accepted as the predominant and only 


^ To my delight I here find myself in accord with Maspero, who 
asserts positively {" History of the Onental Peoples in Antiquity/ 
p. 129): *The Scyths, the oldest among mankind, belong at 
-least partly to those tribes of the Turanian race, which even at 
the present day inhabit the north of Europe and Asia from the 
marshes of Finland, to. the banks of the Amur.’ 


VOL. I. 
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current language of the Semites ; it was adapted to the 
wants of the Kushite dialect, and served thenceforth for 
their writing, as it had done before for that of the Su- 
merian dialect. Every symbol now corresponded to a new 
sound, without however losing its old signification. The 
symbol which, in the Sumerian language, meant the sun 
and the day, still retained its Sumerian phonetic value in 
uti 2id, par 2 i.nd para; it may however be also read shamash 
or yum^ which are the Semitic words for ‘sun’ and ‘day.’ 
Thus the writing of the Chaldsean cuneiform characters 
of itself reveals to us the striking intermixture of two 
dissimilar elements, pervading in a similar way the entire 
civilized life of the tribes of the Mesopotamian lowland^. 

It is therefore clear that we must assume the existence 
of an aboriginal population of foreign race before the 
appearance in the East of the Semites, and even before 
that of the Arians. That it did not confine itself to 
the districts round the Euphrates and the Tigris, but that 
it spread likewise over the entire plateau of Iran, is 
to be accepted as pretty certain. Whether that original 
population was a Tatarian one, cannot indeed be proved 
absolutely, but it is not improbable, if we consider the 
character of the Sumerian language. If, relying upon 
Chinese sources, we allow that the present Khanates, 
Khiva, Bokhara, and Khokand, as well as Eastern Turkistan 
were inhabited in the most ancient times by an Arian 
population, and that the Mongol-Tatar race first occupied 
those districts in a comparatively recent period^, I must 
declare myself altogether incompetent to decide this 
question. However, this does not seem to me to touch 
the root of the matter. If we speak of an aboriginal 
population of Western Asia, we are dealing with an epoch 
of time for which direct historical testimony cannot be 
demanded, and which indeed stands at the very dawn of 
history. If, then, the Tataric-Mongolian nations which 


^ Cf. Maspero, ' History,’ pp, 135 seq., 153; Duncker, Gesckchie 
Alierthums, vol. i, p. 247^ seq.; Spiegel, E. A. vol. i, p. 381 seq* 
® Cf, Eussische vol 1^, p. 328, 
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now possess Central Asia found Anan tribes there before 
them, very likely the Arians in their turn met m their 
first immigration with a piimitive population of Tatars, 
which naturally, at the time when the new Mongolian 
invasion began, had been absorbed long ago by the 
ruling classes. 

I would moreover suggest that no more weight be attached 
to these details than I myself allow them. For m order 
to attain to a really definite judgment on this difficult 
and complicated question, one must have made the most 
extensive studies regarding very different countries. Only 
the possibility that, side by side with the Anan population 
of old Iran, an older non- Anan one existed, may be con- 
sidered as assured. This brings me to the principal point 
of my argument: How does the Avesta bear upon this 
question ^ 

I shall later on adduce some indirect proofs, which 
seem to establish the existence of a primitive non-Arian 
race. That slavery existed in old Iran follows, as well as 
from other causes, from the fact that industry, in spite of 
the absence of a peculiar class of manufactures, had reached 
a degree of development by no means insignificant. The 
slaves may have been either captives taken in war from 
among the hostile Arian tribes, or, what is more probable, 
descendants of the conquered aborigines who had been de- 
prived of their lands, but were allowed to follow trades which 
to the conquerors appeared less honourable than agriculture. 
We shall find further on that, in the houses of the Mazda- 
yasnan, daughters of unbelieving tribes lived as maid-servants 
and concubines, a practice denounced in the Avesta with 
such abhorrence, that we may conclude therefrom that, like 
the ddsoL’-womm of the Rigveda, these must have been 
women belonging to the non-Arian tribes, against whom 
the priests of Mazda preached with such holy indignation. 

But in the Avesta we have also proofs of the most direct 
kind. Non-Arims are often expressly named, and, twist 
and turn them as we will, these facts cannot be ignored, and 
we are thus actually compelled to assume the existence of 
non-Arian tribes, in old Iran. The non-Arian countries 
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are attacked by the Arians, they are destroyed through the 
glory of Zaiathushtra^. This is a clear allusion to the war 
of races which the Iranians, especially the pre-Zoroastrian 
Iranians, waged with their eneinies, and in which they 
proved victorious. Of the province of Varna it is expressly 
said that it contained non-Arian inhabitants^. Varna was, 
in my opinion, situated in the north-western parts of the 
country possessed by the Iranians, perhaps in the present 
district of Taberistan. And it may be hence conjectured 
that the non-Arian tribes gradually withdrew before the 
victorious Arians into the almost inaccessible mountains of 
the Alburz, in order to maintain there, for at least some 
time longer, their ancient independence. 

This non-Arian tribe in Varna I hold to be identical with 
the ‘wicked people of Varna,’ frequently mentioned else- 
where in the Avesta, who stand in close relation to the 
‘demons of MazenderanV As Mazenderan is not very 
distant from Taberistan, there is good reason for believing 


'Yt. XVIII, 2 {mtatrydo ' daMdvo) ; Yt XIX, 68. 

^ Vd. I, t8 ; anairydcha • dahheu^ • mtvishiidra. I read atwisk- 
tiara instead of atwishidra according to the Vendidad-sade and the 
Pahlavi translation. The latter has andrlch maiddn madam mdnash- 
nlh. The word thus comes from the root shi = khshi^ and we need 
only be surpnsed that the root-vowel is not increased before the 
suflSix tar. 

® Varetya • drva%td and mdzatnya • dae.va. It has probably a 
similar sense, when it is said of Urva in the south-eastern boun- 
daries of the territones of the Avesta people, that ‘evil inhabitants’ 
dwelt there {agha • amhhiidrd) Vd. I, 1 1 ; for its reading vide the 
preceding note; (Pehl. sharitar avarmdnaskniH). Here we must 
probably think not of non-Arian but of Indian tribes. Very inter- 
esting also is the expression ‘ malignant or hostile tribes ’ {danheu^h. • 
rdklishmthydo and rMMyeiit&h daMdvo. Yt X, 27 and 78, as 
anairydo • daitk&v$). The epithet is derived from the rt rahhsh = Skr. 
raksh, and is thus akm to Skr. rakshas, which also serves m the Rig- 
veda as a designation for hostile tribes. The meaning ‘demon’ 
which is usually found in dictionaries is certainly only the secondary 
one, as in the case of D^a and Dasyu. Vide Zimmer, Alhndisches 
Lehm^ p. 109 aeq. ; Ludwig, Einletfung %ur UeieT$et%ung des JRig^ 
veda^ p, 211* 
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in the connection, and we are also entitled to recognize 
in the demons mentioned above only foreign aborigines; 
the remnants of whom maintained themselves longest in 
the swampy forests on the narrow coast-district between 
the Caspian Sea and Alburz. 

The war of races is moreover assigned by the A\'esta to 
a veiy ancient period. The tradition respecting that period 
of bloody warfare is attached to the half-mythical figuie of 
Haushyongha — Hosheng in Firdusi — one of the oldest 
princes of the line of the heroic kings of the Avesta and 
of the Shah-name: 

‘To the Ardvi-sura Anahita did Haushyangha, the 
Paradhata; sacrifice on the foot of the Hara. and he 
prayed to her: “Grant me this gift, O Ardvi-sura 
Anahita, that I may become the supreme ruler over 
all demons and men, . . . and that I may slay 
two-thirds of the demons of Mazenderan and of the 
wicked people of Varna ’ 

As we know, Strabo also makes mention of a tribe of the 
Anariaks, who according to him were settled on the coast of 
the Caspian Sea. Here we have the corrupt form of that 
name Anarya by which the Iranians of the Avesta could 
scarcely have meant merely an individual tribe dwelling 
near the Caspian Sea, but rather all the tribes that belonged 
to a race foreign to their own^. 

If my view is correct, the aborigines of the land are fre- 
quently designated as datva^ demons. They were to the 
orthodox Iranians only the earthly image of the superhuman, 
wicked powers. In an analogous manner the two ideas 
which indicate demons and foes belonging to foreign tubes 
are continually intermingled in the Rig-veda, and we 
cannot always easily distinguish, in the different passages, 
which of the two designations is the correct one. If in the 


'Yt. V, 22, 

® Strabo, pp. 50^, 508 (here a city Ananaka is also mentioned), 514 
near the Marders, the Hyrcanians, the Cadusians and similar tribes. 
The of Strabo would correspond closely enough to an Old 

iranian Anmrjuka^ a derivative from anairya. 
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Avcsta a distinction is made between daiva and men \ we 
must naturally understand the former to mean superhuman 
monsters. It may be shown, however, that in the Rig-veda, 
too, the primitive population of the Panjab, the people of 
the Dasa, are frequently placed in direct opposition to the 
tube of Manu, to the human race^. That the daivas of 
the Avesta may likewise be beings of flesh and blood we 
might be inclined to infer from the fact that even Maz- 
dayasnan, when they grossly violate the commandments 
of Zarathushtra, degenerate into demons, and become like 
the rudest, most abject, and most profligate of men®. 
However, I may here assume a similar use to that of the 
German word Teufel (devil). 

The struggle of the Arians with the daivas, the subjection 
of the primitive inhabitants of the Iranian highlands, naturally 
accompanied the first immigration of the Arian tribes in the 
earliest epoch of their history. Accordingly, the native 
legend assigns those events to the reign of King Yima, by 
whom also, as we shall see further on, the systematic 
breeding of cattle is said to have been introduced. His 
person at all events represents a very early and primitive 
stage of the civilization of the Iranian people. The Avesta 
makes him pray to Anahita ; 

‘ Grant me that I may snatch away from the demons 
both wealth and plenty, both fields and herds, both 
nourishment and splendour^.* 

For the arable lands and pasture-grounds the course of the 
struggle is as follows. Yima tries to take by force from the 
daivas the districts suitable for thriving settlements in order 
to make them over to his own people. This was undoubtedly 


^Ys. XXIX, 4; cf. also supra, Yt, V, 22, next the formations 
daem^ mashyai yaiu^ pamka, kavt\ karapan^ near them we also find 
satar ‘ the destroyer, the enemy/ Ys. IX, 18 ; Yt. I, 10; V, 13 &c. 

*^Rv, 11 , 20, 7 ; V, 31, 7 ; VI, 21, II, &c. 

® Vd. VII, 56, * ... he is a daiva, a worshipper of the daivas^ one 
who holds intercourse with the daivas^ one who adheres to the 
daims: Cf. Vd. VIIT .qi. 

♦Yt V, 
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the beginning and the earliest phase of the war of races. 
The legend then goes on to ascribe to Zarathushtra the 
complete destruction of the daivas. Formerly they roved 
in human form about the earth, but after the advent of 
the prophet they disappeared and could only exercise their 
destructive influence as disembodied beings^. Where the 
Iranian people thus gradually emerge from the dawn of legend 
into the brighter light of an historical age, the daivas and 
the battles with them are removed to a supernatural and 
superhuman region, and lapse into all-deforming myth. 
At the period of the foundation and of the flourishing estate 
of the Mazda-religion the dominion and independence of 
the non-Aiian tribes are already broken down, they have 
either disappeared from the soil and been destroyed by the 
Iranians, or they still subsist merely as the last survivors 
who have adapted themselves gradually to the laws and 
ideas of the victors, and who pursue a peaceful trade amidst 
the ruling classes of the Arians, without being any longer 
savagely persecuted by them but yet without enjoying equal 
rights. 

We have already spoken of the Mdzanian daivas. 
Whether their name bears any relation to that of the present 
province of Mazenderan cannot be proved with certainty; 
however, it is not impossible. Mazenderan, on account of 
its extremely unwholesome climate and its marshy soil, 
which was certainly covered in olden times with impene- 
trable forests, may have remained free from the settlements 
of the Arians, and have served as a place of refuge to the 
conquered aboi igines. In the legend of F irdusl, also, M azen- 
deran is regarded as the dwelling-place of demons, as 
prominently appears from the narrative of the march of 
Kaikaus to that country ^ 

It is with the Mdmnian daivas that Haushyangha 


^ Y$, IX, rg, ^Thou, O Zarathushtra, didst make * all demons, ^ 
before roamed about the world in human forms*, conceal 
themselves in the earth.’ 

^ Fir dmt^ Shdh-ndm&y^d, by VuUer^ voj. i, p. 315 seq.; Spiegel, 
E. A. vol i, p. g 8 g seq 
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principally fights — the very hero of the Iranian legend who 
subdued the wicked people of Varna. He thus invokes 
the genius Druvaspa • 

'Grant me, that I may overpower ail Mdzanimi datvas, 
that, terrified, I may not give way through fear 
before the demons. Before us may all datvas in 
alarm give way against their will, terrified may they 
fly unto darkness 

Together with the daivas are to be named the dmjas, 
monsters which are also, as I believe, to be understood in 
very many cases as human beings, and indeed as race- 
enemies of the Arians. We read frequently in the Gathas * 

‘ For that reason do I ask Thee ; give me a correct 
reply, O Ahura : 

How can I deliver the monsters into the power of 
the pious 

In order to slay them according to the command- 
ments of Thy Doctrine^ 

In order to cause a mighty overthrow among the 
wicked ? 

I will deliver them up, O Mazda, to Danger and 
Misery 2 !’ 

So also in the later Avesta, when the bullock, carried 
off by the nomads of the steppes, complains to Mithra 
that he has been led away into the abode of monsters®; 
or, when the ‘ monsters of Varna,’ who may probably, 
however, be identical with the evil people of Varna, are 
expressly distinguished from the ‘ invisible monsters,’ the 
wicked spirits^. 

Two results may be deduced from the above facts. The 
Avesta in no way contravenes the belief in a primitive 
race in Iran foreign to the Arians, but lends it a note- 
worthy confirmation. ‘Non-Arian’ tribes are expressly 
mentioned in the Zoroastrian documents. We furthermore 


1 Yt. IX, 4 ; XVII, 25 ; cf. Vd. XVII, 9. 
*Ys.XLIV, 14. «Ys.X,86. , 

* Varer^a dramiM • druj^ mainyam • druj\ Yt* 4 19. 
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arrive, thiough the Avesta, at the resalt to which modern 
interpretation of the Rig-veda has brought us. In many 
passages where mention is made apparently of mon- 
sters or demons, we have to deal, not with superhuman 
incidents, but with absolutely real and to a certain extent 
historical events. The same expression which designates 
the dark powers of Hell, the demoniacal enemies of the 
bright, beneficent deities of light, denotes also the enemies 
of mankind, and, indeed, especially those enemies with whom 
the Arians were united by none of the ties of blood, custom, 
religion, or language, and who might therefore, with some 
show of reason, be regarded by them as the embodiment of 
the power hostile to God — the non-Arian tribes whom they 
subdued in the earliest period of their immigration in the 
fierce war of races. 


§ 3 . Character of the Adversaries of the 
Avesta People. 

In particular cases it is naturally no easy matter to dis- 
tinguish between those enemies of the Avesta people who, 
living as nomads, differed from them only in their economic 
status, and those who belonged to a foreign tribe. The 
following may be considered as a criterion at least occasion- 
ally applicable. As the war with the primitive race is as a 
rule laid in the legendary period, that is, in a past time 
remote from that of the Avesta, we are probably right in 
holding, where the Avesta speaks of existing circumstances, 
that the conflict is generally one between husbandmen 
and nomads. But where the events of an earlier epoch are 
described, there remains the possibility of allusion being 
made to a difference of race. At all events it is beyond 
question that in the Avesta national conflicts, as opposed 
to social ones, are only of secondary importance. 

In this Section, therefore, I shall only mention in general 
those enemies who threatened the peace and security of the 
Avesta people, without considering whether they belonged 
to the Arian race or not. 
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These enemies were bodies of horsemen, who had their 
real abode and place of refuge m the desert Mounted on 
swift horses, they broke suddenly into the settled and well- 
cultivated districts of the Zoroastnans, and surprised their 
villages and hamlets. Whoever offered resistance was 
slain, the remainder, as well as the women and children, 
weie carried off into captivity. The main object of these 
inroads, however, was simply to make booty of the herds 
of cattle, which were driven off by the robbers into the 
oases of the steppes, where all pursuit was vain \ 

Such conditions of life vividly recall to mind those which 
existed down to very recent times on the north-eastern 
frontiers of Persia, and which have only very lately been 
gradually brought to an end through the extension of Russian 
dominion in Central Asia As in ancient times the settled 
dwellings of the Avesta people were invaded by the no- 
madic tribes of the North, so in Khorasan up to our own 
times the villages and estates of the Persians were liable to 
the inroads of the Turcomans. The object of the plun- 
dering excursions of the Turcomans is likewise to rob their 
more wealthy neighbours, and to carry off cattle and slaves. 
They owe their success more to their sudden and unex- 
pected attacks, which cause the greatest panic and con- 
fusion among the Persians and cripple their power for 
resistance, than to their personal courage and resolution. 
The effects of such attacks are horrible, and travellers like 
Ferrier,Vamb^ry, M'Gregor and others are able to describe 
dreadful scenes^ which they have either heard of or witnessed 
with their own eyes^. The insecurity of life and property 
has here reached such a height, that the most flourishing 
and most fertile districts of Iran have become gradually 


^ The dwellers near the banks of the Rangha, the Jaxartes, pro- 
bably nomadic tribes of herdsmen, are expressly designated (Vd. 
I, 20) as /aoskj^a ( ^ N.P. ‘ robber-like, rapacious iaozkyacha • 
daghmsh. * mwishitara. 

* Comp, the collections by Marvin, ‘ Merv,’ p. 177 seq. ; on the 
system of attack and the mode of fighting of the Turcomans see 
particularly Femer, V^ages, vol i, p. 162 seq. 
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depopulated, and remain wholly uncultivated and useless. 
In many districts ruined villages are met with in close 
succession. The remains of waterworks and canals show 
that industry is declining. In some parts hardly a single 
family is to be found which has not had to lament the 
loss of one or more of its members, who have either 
perished during a laid or are pining in slavery among the 
Turcomans. 

If however the Persians at the present day are eveiywheie 
at a disadvantage on the frontiers of Khorasan, and do not 
even show themselves capable of making corresponding 
reprisals, the case must have been different in more ancient 
times. According to the Avesta, the princes of the Arian 
districts assembled and opened a regular campaign against 
their enemies, in order to exact a bloody vengeance for all 
their encroachments^. If we were to press this passage, 
we might even infer from it that the enemies referred to 
must have belonged to a non-Arian tribe. 

An allusion to the marauding and plundering expeditions 
of the northern barbarians is contained in the following 
passage : — 

‘ What is, fifthly, most unpleasant to this earth ? — When 
pious men, O Spitatna Zarathushtra, and women 
and children are driven into captivity along the 
sandy, w^aterless way, and, complaining, x'aise their 
voice 

Here is evidently represented such a band of robbers on 
their way back to their sandy steppes from a successful raid 
The captives are dragged away in fetters, and with tears 
and wailings they follow their cruel victors to a hard, 
life-long bondage. We can scarcely believe that two or 
three thousand years have intervened between the time 
when these descriptions were written and quite recent days, 
when the missionary Wolff, in his well-known ^ Travels,’ 


^Yt X, S. 

® Vd. Ill, II. Observe the 'expression varaiihm • pmiUm 
nvaoghem • ktkvao^hm, ^ the dry and dusty way leading to captivity,* 
he. into the desert] 
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depicted scenes in every way similar, experienced and 
witnessed by himself in the same landh 

As a designation of the nomads of the deseits who set 
out for plunder, the word hapta, ‘army’ or 'hostile army/ 
is pretty often used in the Avesta. In this context 
the woid corresponds perhaps to the modern Al-avian^ the 
expression for the plundering expeditions of the Turco- 
mans. It may be conceived that nothing was so much 
feared, nothing so much an emblem of horror and terror, 
as a surprise by the liaena . — 

‘ Whoever should give a wicked, impious enemy of the 
pious, the pressed juice Hauma^ or of the consecrated 
food for the sacrificial festival meal, does no better 
work than if he led the hapia, consisting of a 
thousand horse, against the villages of the Mazda- 
yasnan, slew the men, and dragged away the herds 
of cattle into captivity‘s ’ 

The nature of the haena is clearly characterized in this 
passage, more especially by the descnptive epithet ‘ con- 
sisting of a thousand horse.’ Elsewhere it is styled ‘with 
broad lines of battle, malicious, surprising".’ The enemy 

^ Wolff, m Marvin, ^ Merv/ p 238 I cannot forbeai quoting 
the description which the passage before us so strikingly recalls : 
‘ Wolff was accompanied by Bokhara merchants, who had bought 
at Sarakhs two Persian boys as slaves, whom they were going to 
bring to Bokhara to sell. The one was seven years of age, and the 
other nine. The Turcomans universally call the Peisians Guzl- 
baash, Le. Red-head.” Wandermg through the desert the two 
poor Guzl-baash slaves were singing in the morning, and during the 
day, and in the evening, in plaintive strains, the following words * 

“ The Al-amaan has taken us, 

Poor, poor Guzl-baash’ 

And carry us, and carry us 

In iron and chains, m iron and chains 

To Oorgantsh and Bokhara,” 

Thus they proceeded through the desert, continually heanng that 
plamtive strain/ 

® Vd. XVIH, 12 ; hazagro-a^pam * haenam, 

^ Ha^nayaoseka • pereihu-aimkayao • davetthyao » patctithydo. Ys. 
IV, 18. 
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is thus a force of cai’alry, scouring the country in detached 
bands, not fighting man to man, but conquering through 
cunning surprises and sudden attacks, not by heroic valour 
The hacna also bears banners and standards ^ ; and I may 
here remind the reader that the Turcomans also, I believe, 
carry deld-ensigns, although their employment generally 
presupposes a certain amount of tactical knowledge and an 
organized mode of fighting. 

On the other hand, it appears somewhat incongnious to 
find the hacna mentioned as using war-chanots^. The 
nomads of the steppes certainly fought in that age, as they 
now do, on horseback only , the use of war-chanots points 
to more civilized nations. The writer therefore is either 
speaking of hostile armies m general, and not especially 
of the hordes of the deserts, or else he arbitrarily transfers 
the conditions and methods of his own people to other 
tribes. 

The appearance of the enemy, as it was mostly a sudden 
surprise, naturally inspired terror and consternation®. Only 
through divine assistance was it possible to master the 
dreaded and hated foe: 

* When Mithra drives against the terrible, hostile armies, 
against those so assembled for fighting in the battle 
of the country . Then does he fasten behind their 
backs the arms of those who have broken their 
engagements; then does he veil their sight and 
deafen their ears'^.’ 


^ * Before the wicked armies of the enemy, they bear the bloody 
banners {khrUrem • dra/shem)* Yt. X, 93; Ys. LVII, 25 Cf. 
perelhu-drafsha^ usgereplo-dra/ska^ khrurem • drafshem • bar at Yt. 
XIII, 136. 

^Matha • haenya. Yt VIII, 56, XIV, 48. 

® Votghna , comp. Skr. vij, part, vigimy ‘ perplexed, confounded.’ 
Ys LXVIII, 13, patn * haenqyaoscha • vdtghndbyd^ 'before the 
terror which the haena calls forth.* In Ys. LVII, 14 voigkna is akin 
to aghdo * ithy^do, ‘ evil, corruption m Ys. VIII, 56 ; XIV, 48 near 
haena^ paman^ kapasH^ haenya raiha, uzgerepta • dra/sha. 

^ Yt. X, 48, ce&i • ha^naydo • khrcrt)l^\iyeiii^ - (similarly Yt XV, 49 ; 
XIX, 54 > 
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Naturally, it was the herds of the settlers that the nomads 
more especially hankered after. The main object of all the 
plundering incursions and surprises of the nomadic hordes 
was to gain booty, as was generally the case in all the wars 
of those remote ages. They found it more convenient 
to seize from their settled neighbours what they required, 
than to occupy themselves with the troublesome work of 
rearing cattle in a regular and systematic manner. If we 
consider what value the Avesta people attached to their 
herds, we can conceive why the loss of those dearest of 
possessions is lamented in the following strain : 

*0n that blood-stained path into captivity wanders 
the cow, that goes upon hoofs, when she falls into the 
power of the breakers of covenants k’ 

^ The cow that is driven away as booty, implores him 
(Mithra) for help, longing to return to her stalls : 
“ When will the valiant one, driving us from behind, 
bring us back into our stall, 0 Mithra, the master of 
wide fields ^ When will he lead us to the paths that 
belong to the pious, us who are dragged away into 
the abode of the demons®?” ’ 


§ 4 . Names of Nations in the Avesta. 

We have an interesting passage in the Farvardin Yasht 
whicli enumerates the most important nations in Iran. 
It runs as follows, omitting superfluous repetitions : 

*We praise the manes of the pious men and of the 
pious women of the Arian countries, of the Turanian 
countries, of those of the Sarima, of those of the 
Sani, and of those of the Dahask’ 


^Yt. X, 38. The ‘breakers of covenants* miihra-drujo (as 
elsewhere occasionally anashavan, drvat^ &c.) stand evidently for 
ka§na here, as in the passage (Yt. X, 48) translated above, 

Yt X, 86, vtde Geldner, Meirikt § 104. 

* Yt Xni, 143-144. , 
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If we take this passage quite literally, we must at any 
rate assume that the Arians are here contrasted with the 
Turanians^ the Sanma, the Sani, and the Dahas, and that 
the latter^ therefore, do not belong to the Arian race. 
Here, however, I must first of all observe that so far as 
I am aware no further proof can be adduced from the 
Avesta for the non-Arian descent of the nations above- 
named. 

I begin with the Turanians. At present we use this name 
ethnographically for the Tatarian nomadic tribes of Central 
Asia. But this application is arbitrary, and is in nowise 
confirmed by hints gathered from the Avesta. Nor is 
the practice justified by FirdusL Indeed, the name Tnra 
appears to have always been regarded by the Iranians, from 
the Avesta to the Book of Kings, as a collective idea 
which did not indicate any ethnographical division, but 
comprised the peoples of the steppes from the Caspian Sea 
to the Sir and beyond it. The remains of an aboriginal 
population of Tatars may thus indeed have formed part of 
them, just as may have been the case also with the Scyths 
of the Greek authors, but they must in all likelihood have 
been chiefly Arians. 

The Tura are mentioned in the Gathas ; but, owing to 
the recognized difficulty of those texts, we must not attach 
too much importance to such an isolated passage. I 
believe it to mean that a family from that tribe, namely 
that of the FryMa — the name is altogether Iranian — became 
converted to the Zoroastrian faith and adopted a settled 
life: 

‘ When pious people in the family and amongst the 
kinsmen 

Of the praiseworthy Turanian Fryana arose. 

Who increased zealously the settlements of the good: 

Then settled with them together with the Spirit of the 
Good Mind 

Ahura Mazda^ and ruled over them, to their joyk^ 


^ Ys. XLVl^ 12. 
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Elsewhere also the Avesta speaks of pious men amongst 
the Turanians as well as amongst the Dahas^ and if this 
does not prove the non-Arian descent of those tribes to be 
an impossibility, it at least renders such a belief essentially 
more difficult. 

As horsemen the Tura are characterized by the epithet 
^with swift horses/ but the passage in which it occurs is not 
perfectly clear Against the ‘Turanian countries’ Tusa, 
the Tus of FirdusI^, takes the field. But all the oppressions 
and injuries which the settlements of the Avesta people had 
to endure from their turbulent neighbours of the Caspian 
deserts are personified in the Turanian prince Frangrasymi^ 
the Afrasiab of the Shah-name, who, after protracted and 
desperate struggles, was finally overpowered by Kavi 
Httsrava, Kai Khosrav, the king of the Iranians. FirdusI 
naturally pictures these events in his accustomed manner as 
great wars in which innumerable heroes appeared on both 
sides in order to mutually test their strength and valour — 
thus altogether in the tone and style of a chivalrous epoch. 
The substance of these ancient legends he transforms with 
artistic hand according to the taste and conceptions of 
his own age**. In the Avesta the case is otherwise. It 
describes the battles with Frangrasyan and the Turanians 
more mythically, a proof that they had taken place in a 


^Yt. XIII, 1 13, 123, 143. The names Arejagkai and Frarazi^ 
which occur here, have a thoroughly Iranian sound. 

^Asu-aspa^ Yt. XVII, 54. 

® Tuiryao daiihavo, Yt, V, 54,* comp. Spiegel, A, vol, i, pp, 
576, 620 seq. 

^ When FirdQsI describes the state of civilization among the Tura- 
nians in entirely the same terms as that of the Iranians; when he 
makes them dwell in towns and castles with magnificent buildings, 
walls and towers; when he represents the king as standing at the head 
of his people surrounded by his retamers— all this is manifestly a 
simple modernism, an anachronism frequent in ,Shdh-ndme. 
According to FirdusI, Iranians and Tilranians are moreover cognate, 
They denve their descent from Fredun, whose three sons — Seim, 
Tur and Eraj — were the ancestors of the Western people, the 
TQranians and Iranians. Vtde Spiegel, E.A. vol ij p. 546 seq. 
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period even then remote, and were at least almost at an 
end when the Avesta was composed. Thus it is the 
Haama himself, who delivers his enemy into the power of 
Husrava : 

*To her, to the Druvaspa, did Hauma sacrifice . . . and 
beg of her this boon ’ “ Grant me , that I may fetter 

the destructiveTuianian Frangrasyan, and that I may 
bring him bound and in chains before the Kavi Hus- 
rava, so that Kavi Husrava may kill him behind the 
sea Chaichasta, the deep, wide-flowing V’ ’ 

Further on. the battle with Frangrasyan is pictured in a 
mythico-symbolical way and is described as a struggle for 
the* majesty’ or the ‘heavenly splendour’ — the hvareno. 
This is evidently the symbol and token of supreme power. 
When Frangrasyan fruitlessly endeavours to seize the 
hvareno^ we are probably to understand merely the tribes 
of the deserts that vainly strive with and endeavour to 
subdue the settled population. 

That Ttira^ however, has a tolerably general and com- 
prehensive signification^ we gather from the simple fact 
that the name is interchangeable with similar collective 
appellations, or may appear in the place of names of 
individual tribes. Thus it is used as quite synonymous 
with Ddnu^ which evidently designates only the enemies of 
the Avesta people, be they Arians or non-Arians, in one 
word the ‘ barbarians . ’ 

‘We adore the good, sublime, blissful Fravashis, the 
manes^ who form many armies, carry hundreds of 
weapons, who bear banners — the radiant ones, who 
in mighty battles come rushing down, who, armed 
and steadfast, fight battles against the Ddmt. Ye 
have overpowered the resistance of the Turanian 
Ddnu; ye have subdued the enmity of the Tu- 
ranian Danu^F 

*Justi {Handhuch der Zenisprache^ s. v.) derives turn from iaur% 
taro * Skr. iUroaiu 

Xin, 3^-38. According to Yt. 

VOU J. 0 
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In the course of this description the Danu are styled 
‘ having ten thousand (i. e. znmme7^ahle) princes/ This 
name shows that they were divided into a multitude 
of small sections and bands, each of which was ranged 
under one single chief unrestrained in his absolute power 
by any higher authority. This is a common feature of 
nomadic life, while settled tribes aspire to a concentiation 
of authority by which the heads of the several individual 
sections of the people are in tuin subject to one prince or 
king who stands above them ; it is also particularly 
characteristic at the present day of the populations 
inhabiting the steppes of Turkistaii. 

From a historical point of view the word Danu is of 
special interest, for this name is also found in the Rig-veda, 
as well as Danava, another form of it. According to the 
dictionaries, it is a designation of the demons, foes of 
the gods, who are opposed by Indra. But I believe that here, 
as with the name Dasa — of which we shall speak further 
on — we must accept as the original meaning 'opponent, 
enemyh’ The united Indo-Iranians seem to have desig- 
nated as Danu the tribes not akin to themselves with whom 
they came in contact during their march from North to 
South. After the separation, the Iranians retained the 
name as a comprehensive appellation for all Turanians, that 
is, nomadic tribes on their northern frontiers ; the Indians 
applied it chiefly to the non-Arian aborigines of the valley 
of the Indus and of the Panjab, and extended it also to the 
enemies of the gods after the usual manner of ascribing 
earthly conditions to the supernatural world 


mwt^vanydo * ddnavo * iura * Dydhhna • ) the Danu are vanquished 
by Ashmmda and Tkrita* Here are also mentioned, as it 
seems, the names of Danu-heroes — Kara Asahana^ Vara AsaSana, 
and Duraika^ta — of which the last at all events has a true Iranian 
sound. 

^ Danu is to be derived, just as ddsa, from rt, dd, ‘to cut^ to cut 
into pieces, to annihilate ^ (cf. Grassmann, Worierhuchy s. v.). 

^Dmu designates a demon, e, g. Rv. V, 33. i, 4, 7, where it is 
Used together with Qushm {fide Ludwig, Eir^, 337), further 1 , 32, 9, 
and perhaps X, 120, 6, ‘ 
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For us the former, or historical meaning, so to speak, of 
Dann^ is more important than the mythological one. It is 
found in a song abounding in references to actual events * 
‘Wast thou not also, VnUa-killer 
O sublime one, quite filled with wrath, 

When thou didst slay ikit Daan (the enemies)*?’ 

In another hymn, moreover, the subduing of the Danu 
is placed on the same level vvith the overpowering of the 
Dasyit, That by the latter name the non-Anans of the 
Panjab are meant probably no scholar will deny, I do 
not therefore see any reason why we should not recognize 
historical events in the entire strophe, instead of assuming 
a strange amalgamation of things human and superhuman. 
‘Take, O strong one, the strength with which the enemies 
Thou didst slay, the spider-brood of the Danu ; 

With which thou didst reveal the light to the Arian 
tribe ; 

On the left sank the Dasyu tribe, O Indra^!’ 

That Tm'a must be understood as a collective name, we 
see further from the fact that the tribe of the Hunu is also 
spoken of as a Turanian one: 

‘To Ardvi-sura Anahita did the armed Tusa, the 
warrior, sacrifice, sitting on the back of his horse, 
imploring strength for his teams, and health for him- 
self, protection against his enemy, the defeat of his 
adversaries, the entire subjection of his opponents, 
the wicked, hostile ones. And he prayed to her for 
this boon : “ Grant me, O good, beneficent Ardvi-sura 
Anahita, that I may vanquish the armed Hunti in 
Vaiska near the defile Khshathro-sauka, that lies 
high up in Kangha, the sublime holy one , that I 
may lall them in the Turanian countries in hundreds 
and in thousands, in myriads and in innumerable 
multitudes 


^ Rv. IV, 30, 7. 

® Rv. n, It, 18, danum • aur<n^dlham. With the last word comp. 
Grassmann, 

’Yt V, 53-54, 57-53^ according to the obscure and difficult 
D 2 
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The above translation of the passage, according to which 
Hunu would be the name of a tribe, is at all events a simple 
and approximate one. But it is often disputed, as humt 
is considered to be the Iranian equivalent for the Indian 
word sumi^ and is translated by ^ son.’ I must admit that 
in the present case that sense does not quite satisfy me. 
Whose sons are thus vaguely referred to ? There is a geni- 
tive wanting, which is absolutely necessary to complete the 
sentence. If, on the contrary, my own view is correct, 
the passage contains a most remarkable hint well de- 
serving of attention. It mentions a tribe of horsemen^ 
who are grouped with the Turanians, the tribes of the 
Northern steppes, and mentions as their dwelling-place the 
territories lying half-way up the Sir-darya, where the exist- 
ence of a Tatar tribe may be most easily and safely 
accounted for. Under such conditions one feels inclined 
to compare the Hunus of the Avesta with the later Hunns. 
In that case there would probably be no older testimony 
than the religious documents of the Zoroastrians to prove 
the existence of that energetic tribe, which later on 
exercised such a mighty influence on the history of mankind. 
But it is very dangerous to argue similarity of name, 
and it cannot be denied that weighty historical reasons 
are opposed to this hypothesis. The Hunns belong, in 
fact, to a much later epoch than the period of the com- 
position of the Avesta, which moreover places the battles 
with the Hunns in the heroic age of the Avesta people. 
Even the white Hunns, who are mentioned by Haug, 
first appear in the last few centuries before the Christian 
era, when they drove the inhabitants of the Northern 
steppes towards the South^. We need only assume that 
the Hunns, as a nomadic tribe, roved all about the steppes 

passage Yt. XIII, loo ; Kam Vishtaspa also was engaged in war 
with the Hunus (Yt. XIX, 86). 

^ Hence aurtfa • Ijfunam, Of interest is also Yt, XIX, 41, 
£funaD$ *yc^ ^ pathanya (Skr. pathahtha^ ^ being on the road, way- 
layers^) ^the predatory Hunus.* The context of the passage is 
indeed very difficult and obscure. 

^ Coinp. particularly Justi, Han 0 mch^ s. v. hum. 
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of Central Asia even in the remotest antiquity, and that 
they made themselves dreaded by isolated incursions long 
before they became notoiious by their inroads on a large 
scale and by immigrating in large numbers amongst 
the tribes of Western Asia and of Europe. But under all 
circumstances I strongly maintain my view that the word 
Jmnu IS the name of a tribe, whether or not that name be 
identical with that of the later Hunns The interpretation 
of the text itself is not at all affected thereby. 

As regards the Sarima and Sdni little can be positively 
asserted, since they are never named in the Avesta except 
in the passage cited above h We must thus confine our- 
selves to conjectures, based upon the greater or less simi- 
larity to the sound of the name. By the Sartvia tradition 
apparently denotes the peoples of the West. At least 
Firdusi makes Seim, whose name may be identical with 
Sarima, a sovereign of the Western countries. According 
to the Book of Kings, the kingdom of Fredun was divided 
among his three sons, Seim, Tur, and Eraj ; the first re- 
ceived the West, Tur the North, and the last Iran Proper®. 
As there is evidently a play upon the name here, we should 
do well not to overrate the historical value of this statement. 
The Sarima have been compared with the Sarmatians or with 
the SolymiA As the former, according to the statements 
of Ptolemy and Strabo, must have dwelt on the plains 
near the lower course of the Don and the Volga ^ we 
should have at least to assume that they had wandered in 
course of time from East to West. For if they had already 
dwelt, in the period represented by the Avesta, where the 
Western writers look for them, the Avesta people would 
scarcely have been able to come in contact with them. In 

^ Satnma indeed occurs in the Vishia^p-Yasht (Yt. XXIV, 52), 
which is admitted to be thoroughly corrupt. 

* Spiegel, vol. i, p, 546. 

® Justi, ffdb. s. V.; Spiegel, Avista uherseizi^ vol iii, p. 139, n. i 
and %\ Windischmann, Zoroastruche Siudim^ pp. 229-230; cf. also 
de 'B^thZyAv. /r,, iii, 41, n, 2. 

* Kiepert, Aife Gmgraphu^ § 306; Forbiger, Smdht^h dir dim 
Ge<^raphk) VOl ii, p. 452 s^. 
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the same way I believe that the Solymi who had settled 
in Lycia ^ were too remote. Personally I am inclined to con- 
sider the name Sarima to be a similar collective expression, 
like Tiara, for the different nomadic tribes of the North, and 
to give it as general a meaning as possible. I should trans- 
late it by ' archers which meaning appears to be applicable 
from the fact that nomadic tribes are generally distinguished 
for their use of the bow, a peculiarity which is specially 
recorded of the Scyths. 

As regards the Saniy they have been identified with the 
Soanes on the south of the Caucasus. Justi reminds us of 
the city of San, which, according to Persian lexicographers, 
is supposed to be situated in Kabulistan or in Balkh, 
But no cogent proof can be brought forward in support 
of either view^. 

We now come to the Ddha, It is probable that the Avesta 
denotes by this name the Daai of the Greek historians and 
geographers. They are reckoned amongst the Scythian 
tribes that dwelt in Northern Hyrcania, east of the Caspian 
Sea. They extended as far as the Oxus and the Jaxartes, 
and Herodotus even speaks of the Daai as inhabiting the pro- 
vince of Persia Consequently, they were widely spread and 
considerable in number, and, moreover, at the same time a 
* warlike people, who served Darius Codomanus as cavalry, 
and Alexander and Antiochus as mounted archers V 
In the Rig-veda the name of Daha is found under 
the equivalent Indian form Dasa, and here we meet 
with linguistic coincidences similar to those we have 
already become acquainted with in the case of the Danu. 

^ Forbiger, H. a, G, vol. II, p. 248. 

® From Skr. garya or garyd^ * arrow.' 

® I derive Smi from the rt. sS, which is also the origin of the 
word smr, 'the enemy/ Thus the name generally bore the same 
meaning as Tilra. 

* Kiepert, a, G, § 61 j Forbiger, B. a, G, ii, p. 570, note 13 ; 
Strabo, pp. 304^ 515 ; Herodotus, I. 125; Arrian III. ii, 28 

(* the Daai living on the other side of the river Tanais — this river 
is mistaken for the Jaxartes,— the Daai on the banks of the Tanais,' 
cf. ni. 30) r V, 12 ; Ctirtius/viii. 
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Scholars were formerly inclined to hold the fundamental 
meaning of Dasa to be ‘monster, demon hostile towaids 
the gods/ and that meaning was adopted in the majority 
of passages. The abonginal inhabitants of the Panjab 
are said to be only secondarily designated Dasa^ because 
they opposed the immigrating Arians in a hostile manner. 
This view interpieters have more and more tended to 
abandon^. The correct process is quite the reverse The 
natural course to follow is not that which leads from heaven 
or the ethereal regions down to the earth, or from the realm 
of the supernatural to that of the sensual, but the opposite 
one. Men took the circumstances of their own immediate 
surroundings, what they daily saw and experienced, for 
their starting-point, and transferred human conditions, re- 
presentations, and ideas to spiritual and heavenly objects. 
By Dasa in the Rig-veda is meant first of all an enemy, 
especially an enemy of the Arians, an enemy of foreign 
race, and this is certainly the sense in the great majority 
of passages. It is only in a secondary sense that it is used 
as a designation for the enemies of the benevolent gods — the 
demons, whose destructive influence the fancy of mankind 
recognizes in scorching heat and drought, in the raging 
storm-wind, in the burning and destructive lightning-flash, 
in the dark night of the thunder-clouds. As regards the 
use of the word Dasa in the Indo- Iranian period the same 
remarks are applicable as those above which concern the 
name Ddmi, After the separation of the two Arian tribes 
the name appears to have been used so far differently by 
the Iranians, that it was evidently restricted to a special 
tribe, and no longer used as a designation for all the enemies 
of the Iranian people, 

^ Ludwig, Einh p. 207 seq. ; Zimmer, AiL. p. 100 seq. The 
former has descnbed the state of affairs quite clearly in the words : 

‘ Wherever Dasa and Arya stand opposed to each other, we may 
invariably consider the former to belong to the aboriginal inhabit- 
ants where, on the contrary, demons alone should be understood, 
cannot in that case be easily settled. Only so much appears to us 
certain, that the latter are to be understood much more rarely than is 
’ done in the present system of interpretation/ 
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Names of tribes may be further contained in Adhyu and 
Dadhzka, The latter have been excellently compared by 
Spiegel with the Dadikai of Herodotus k As they are 
constantly named together with those mentioned above ^ 
we may well regard the Adhyu as a tribe likewise, pro- 
vided the comparison be correct. The Avesta does not 
furnish us with any more precise explanation ; at most we 
may regard it as probable that they belonged to the Iranian 
nation, and that the Zoroastrian doctrine had found entrance 
among them. According to Herodotus, the tribe of the 
Dadikai seems to have taken part in the great campaign of 
Xerxes against the Greeks. It was closely united with that 
of the Gandars who were settled among the present Suleiman 
mountains, and formed one assessment district with them^. 
Their place of abode is thus probably to be looked for in the 
neighbourhood, perhaps in the dominion of Ghazna, though 
in other cases also tribes living at a distance from each other 
belonged to the same district. 

The Vardhaka and the Hyauna were enemies of the 
Avesta people, and were conquered by Kavi Vishtaspa. 
However, it is not easy to interpret the passage in which 
this fact is strikingly suggested^. Under the name of 
Hyauna are reckoned Arjat-aspa, as well as Tanthravat^ 
‘the dark one/ and Feshana, ‘the fighter.’ These names 
are purely Ir^ian, and if their bearers neither assumed 
the titles themselves nor received them from the Avesta 
people, the Arian nationality of the Hyauna can no longer 
be doubted. 

* The armed Kavi Vishtaspa subdued the Tanthravat^ 
the adherent of the false doctrine, and the Peshana^ 


E. A, vol. ii, pp. ^80-381, note. 

® Aidhyu, Emdktka, Ys. XXXIX, 2 ; Yt. XIII, 154 ; but in Yt. 
XIII, ^4 daidhika is represented in a somewhat striking connection. 
® Herodotus, VIL 66 ; III. 91. 

* Varedkoka, Hyama, Yt. IX, 30-31 ; XVII, 50-51 (here also 
J^aunitndm • da^yundm^ ‘of the Hyaunian districts’). Spiegel 
vol. iii, p, 283 note) compares with the Hyauna the Cbiouites who 
, Eved on the western side of the Caspian Sea. 
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the demon-worshipper, and the Arjat-aspa and all 
the other wicked Hyatina bent upon harm 

I am conscious that I am putting forward a mere hypo- 
thesis ; but it seems to me deserving of examination. In the 
list of countries of the Vendidad (often mentioned) the 
counter-creations of the Evil Spirit are named, as we know, 
together with each district, m Aryana^vozja^ extreme cold; 
in India, excessive heat ; in Haifmnat^ the ^ sins of yetu ^ 
But at the same time it is also said with regard to several 
provinces, that in them unbelieving and hostile tribes were 
the scourge of the land ; Urva has evil people, the country 
near the Rangha predatory inhabitants, and Varna in the 
Alburz mountains a non-Arian population. This leads me 
to consider whether the names of tribes might not be 
directly conjectuied from other expressions which are found 
in that connection, and which frequently offer a formidable 
entx inter prctiim. 

In the case of JIfaru (Merv) maredha is denoted as the 
calamity created by Angra Manyu^. Herein I recognize 
the name of the tribe of the Mardoi. These must have 
lived within the limits of Mom and must have harassed 
that district by pillaging expeditions. Their character is 
sufficiently indicated by their name ; for maz^edha signifies 
‘ murderer 

The Mardoi or Amardoi — for even Strabo expressly 
declares that the two names are identical^ — had, like 
the Daai, spread very widely and were found, according 
to Greek authorities, in the most diverse countries of 
Western Asia. We meet with Mardoi in Hyrcania, where 

^ Yt. XIX, 87 ; comp. Yt. V, 109. 

^ It is said in Vd. I, 6 ; oat • ahe • paiiydrem • frdkerentat* Agro» 
mmnyush * pouru-nalirko : viihusMmcha • maredhdmcha. To my 
mind a correction into maredMcha or maredhdeha is absolutely 
necessary; dm actually served only as a sign of the nasalized d in 
the accusative plural. One is tempted also to hold vtfhushamcka to 
be the name (perhaps mutilated) of a nation. 

* From root maredi comp, also Haug, in Bunsen, Aegypfens 
Sidhng in der WeltgeschithU^ v, p. 129. 

Strabo, p. §23. 
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they dwelt in the inaccessible mountain-passes of the 
Alburz, perhaps in the vicinity of Demavend ; and also 
in the mountains of Persis. Against both those tribes 
Alexander the Great fought; against the former he took 
the field from Zadrakarta the capital of Hyrcania, against 
the latter from Persepolis. There were Amardoi in Bactria 
and Scythia ; they may also have dwelt in Margiana ; 
Maidyeni are mentioned as living in Sogdiana^. They 
were probably the mere remnants of a distinct tribe which 
formerly roved about the border of the habitable districts of 
Eastern Iran towards the deserts. 

More interesting still is the name of the Derbikes, which 
I find again m the Old Iiaman Drtwtka, The Driwika are 
regarded as a counter-creation in Haraiva^^ which seems to 
be in complete harmony with the statements of Western 
writers^ according to whom the Derbikes dwelt in the north 
of Margiana^. They may perhaps have occupied the terri- 
tory between Merv and Sarakhsh. They are described as 
a nomadic people in so low a stage of civilization and with 
such coarse and strange manners and customs that they 
can hardly be considered Anans. ‘ They worship the Earth 
as their deity, sacrifice and use as food no female beasts, 
slaughter and eat (!) old men of over seventy years of age^; 
whilst they hang old women and then bury them.’ This 
sounds too cannibalistic not to rouse a suspicion that it is 
incredible. Still the narrative cannot be wholly without 
foundation, and if true only in part, it is still sufficient 
to set in a clear light the barbarous condition of the 
Derbikes. 

There is a very striking correspondence between the 


^ Forbiger, H.a. G, vol. ii, p. 595, note 20 ; Spiegel, R A. voL ii, 
p. 538 note. 

® Vd. I, 9, mt • aht : paityanm • frahrentaX. Agro-mainymh • 
pouru-makr^io : saraskemcha DrimiMcha (* hail-storms and the 
people of the Driwika ’). 

^ For particulars, see Forbiger, H. a. G, vol. ii, p. 566. 

^ The same is recounted of the Massagetae (h. a, G. vol ii, 
p. 4^7, note 16) and of certain Indian tribes (p. 494). 
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name Derbikes and the proper name Drbhika in the Rig- 
veda to which Ludwig refers k This occurs only m a 
single passage and there indeed in a somewhat mythical 
sense, which however is also sometimes the case with Dasa 
and Danu : 

‘Their priest, to him who slew the Drbhika, 

Libel ated the cows, opened the prison; 

To Indra, who resembles the storm m the atmospheric 
space, 

Covered with Soma, as the horse with trappings'^! 

Through the discovery of the same name, as that of a 
tribe, in the Avesta, the history of the word is completed, 
and is found to be identical with that of Dasa or Danu. 
Originally, in the Arian period, the word may have had a 
pretty general meaning. I would translate it by ‘ beggar 
folk, poor rabble^ * The Arians, who were proud of their 
well-cultivated fields and their rich stock of cattle, seem 
then to have contemptuously designated by this expression 
the homeless nomadic people without possessions, whom 
they met on their marches. Among the Indians the 
meaning of the name was evidently forgotten during their 
migration into the Panjab; and this fact would explain how 
it came to be used by them in a semi-mythical sense. It 
was merely a relic of antiquity. It still retained indeed 
the idea of the frightful and the terrible, but its proper 
application, its original significance, was no longer known. 
Among the Iranians on the contrary Driwika served, as we 
have already seen to have happened m the case of Daha, 
no longer as a general designation of all nomadic tribes, 
but as the special name of a single racek 


^ Etnkiiung, p. 207. 

^ Rig-veda II, 14, 3, Roth's translation {B,R, sub voce ju)] 
quite differently Ludwig, Rv. II, 57. 

^ Cf. Avesta drimi, ‘ trash or trifle,’ drighu^ ‘ poor,' Skr. root 
darhk. 

* By the way, I am here giving only a conjecture regarding the 
obscure word hrmara or harvara In Vd. I, which ^ is called 
in Bakhdhi. I have long held it to be a name of a tribe j 
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The tribes which have so far been mentioned, dwelt 
either in Iran itself or in the countries on its northern 
border, which are generally comprised under the name 
Turan. Here, where desert and fertile land are in such 
close contiguity, the rivaliy between the settled popu- 
lation and the nomads, and, at least partly, that between 
Arians and non-Arians must naturally have been keenest. 
Here from the earliest times occasion was given for con- 
tinual quarrels, and here broke out in remote antiquity 
that desperate conflict, which, as the war between Iran 
and Turan, engrosses a great part of the legendary history 
of Persia, and which, though in an altered form, continued 
down to modern times. 

The question now arises whether the Iranians were not 
also engaged in contest with hostile tribes in the East and 
West. In the region of the Suleiman mountains their terri- 
tories apparently bordered on those of the kindred tribes 
of the Indians ; and in the South-West, though indeed at a 
considerable distance, the Semites had established in the 
low country round the Euphrates and the Tigris a mighty 
kingdom whose military power was frequently felt by the 
inhabitants of the Iranian highland. 

The Avesta seems to furnish hints of at least passing 
conflicts with Indian and Semitic nations ; these, however, 
are in any case very doubtful and shrouded in myths 
and legends of many kinds. The Indian tribes are, I 
believe, comprehended in the Gandarwa^ whose name 
V can scarcely be separated from that of the mythical 
being Gandharva of the Rig-veda- The home of the 
Gsindarwa is placed in the extreme East; he was re- 

perhaps it may be the Iranian equivalent for the Greek Bap^apot (?) 
Now to my surprise I find the following notice in Grodekoff (* Ride/ 
p. 79) : ‘ The road was intersected by the River Baikh, locally 
known as the Bandi-Barbari. Bandi means ” beyond the pond’' (?) 
— the dam is constructed at the town of Baikh itself— -and the term 
Barbari is applied to the wild people living among the northern 
spurs of the Paropamisus and the Hindukush' (? comp, also Mod, 
Pets, harhar^ for which the meanii^ * fight ' is given by the 
cographers ; Vullers, Ltx. sui 
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garded as a terrible monster \ bent upon killing the 
faithful, who was vanquished and slam in the valley of 
Ptshtn by the hero Kersdspa^. We may perhaps place 
Pishin in the province of Urva, belonging to the list of 
countries where ‘wncked inhabitants’ are expressly spoken 
of. We know also that the scene of other adventures and 
exploits of Kersaspa is laid in the South-Eastern terri- 
tories of the A vesta people^. 

It is, fuither, generally assumed that the sufYeiings and 
miseries which came upon the Iranians from the Mesopo- 
tamian countries, particularly from Babylon, were embodied 
in the figure of A^hi Dahdka^* How much of a mythical 
element is contained in the legend of Dahaka may be 
clearly seen from the following passage describing the 
combat between Dahaka and his opponent Thi'attdna : 

‘This blessing fell to the lot of Athwya, this boon 
was given him that a son was born to him : Thrm- 
tana, from his mighty race, who slew the dragon 
Dahaka with the three jaws and the three heads, 
with the six eyes and the thousand limbs, the 
all-powerful, devilish monster ; whom Angra Manyu 
created on the living world as the strongest monster 
to annihilate the people of the pious 

Many a passage may however be cited in confirmation of 
the historical basis of the myth of Dahaka. If the usual 
interpretation be correct, Babel, which is called Bawri in 
the Avesta, should be regarded as the dwelling-place of 


^ Comp, the K^vravpoi, 

^ Yd - ajana\. • Gandarmm yd • apatal • vizafmo * merekhshdnd • 
ashaM • gaetkdo • * who slew Gandarwa, who rushed downward 
with open jaws to annihilate the people of the pious,' Yt XIX, 41. 
Qandarma may be perhaps regarded as the name of a tribe (Yt. XIII, 
123), just as Tura which immediately precedes it. 

^ See pp, Si and 1130! Osfirmmche Kultur. 

* Justi, Geschkhie des alien Perdem^ p, 31 j Spiegel, vol. i, 
p. g43 seq. 

® Ys. IX, 7-8. The description of Dahaka as dapa and druj 
4s interesting; compare what is said above in pp. 20-21. 
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Dahaka^ Another locality with which he stands in closer 
connection would be Kviriiita^ which has been ingeniously 
identified by Justi^ with the Karina of Isidor of Charax, 
the present Kerend at the top of the pass of Zagros. In 
peifect accord with this is the epithet 'difficult to approach/ 
indicating the strength and strategical value of the place, 
which was indeed of importance, since the Assyrian princes 
must have led their armies through it, when they took the 
field against the inhabitants of the Iranian highland. 

The name of Bawri as well as that of Kvirinta may have 
been known to the Avesta nation only fiom hearsay, for no 
passage in our texts justifies the supposition that they had 
then advanced so far to the South-West. 

The historical evidences of a real, though only transient 
supremacy of the Assyrian princes over Eastern Iran are, 
it must be confessed, very deficient The Medo-Persian 
epic can indeed boast of mighty expeditions which Ninos 
and Semiramis undertook against the kingdom of Bactria, 
and tell of the fierce battles which preceded its subju- 
gation. But these accounts can scarcely be regarded as 
genuinely historical^ though they may have some founda- 
tion m fact The Assyrian cuneiform writings only tell us 
of Tiglath-Pilesar, who lived in the eighth century, that in 
one of his expeditions he advanced a considerable distance 
towards the East. In them also appear some highly in- 
teresting names : Arakuttu, evidently Arachotos-Harahvati, 
Nisaa-Nisaya and Zikruti, the Sagartians, in the list of 
conquered territories and nations ; but these disappear 
again in the inscription containing the account of a later 
campaign and its result, a proof that the Assyrian dominion 
in Eastern Iran was not at all events of long duration^. 

^ Bawroi^ *paiH * daAhaoye (?) * in the countr}' of Bawri/ Yt. V, 2 9. 
Therewith agree Hamza and the author of Mujmil, Spiegel, 
vol. i, p. 532. 

® Kdb, sub voce. Tern • yazaia • Azki^h • tknjafdo, Bahdkb • upa . 
Kvirinkm • duzhikm^ 'unto him did the three-headed dragon 
Bahaka offer up a sacrifice on the scarce accessible Kvirinta. 
Yt XV, rg. 

^Duncker, GdA. vol ii, p. z6i; Maspero, ^History/ pp. 36^-368. ^ 
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Nevertheless, it is by no means incredible that the more 
powerful among the rulers of Babylon and Assyria en- 
deavoured at least to biing under their sway the Eastern 
districts of Iran, and that they reached so far in their more 
distant expeditions. Furthermoie, it is not impossible that 
such attempts gave occasion for the rise of the myth of 
Dahaka or m some way caused its transformation. The 
later legend also represents Zohak as coming from Ambiah 
That there was no permanent supremacy is proved by the 
Avcsta itself. Dahaka is only for a limited period master 
over the Iranian nation , foreign rule soon gave way again 
to the national dominion originally founded by the hero 
Thraitdna or Fredun. Thraitana had concealed himself 
among the heights of the Alburz, that is to say in the lofty 
mountains to the Eastward, which were at all times the 
place of refuge of the Iranians during hostile invasions. 
From hence, followed by the valiant body of his faithful 
adherents, he took the field against the usurper, defeated 
and killed him, and thus brought the foreign domination 
to an end. 

If this view of the saga of Dahaka be correct, we have in 
it a peculiar commingling of legendary and purely mytho- 
logical elements. If, on the one hand, it contains an his- 
torical nucleus, on the other it is certain that ‘ the dragon * 
signifies by natural symbolism the serpent of the clouds, 
and is identical with the Ahi of the Rig-veda, the demon 
of tempest, against whom the beneficent genii fight in storm 
and bad weather, in lightning and in thunder. Every- 
where, in the Avesta as well as in the Rig-veda, the combats 
on the eaith and in the air are confounded together. The 
Avesta also represents Dahaka in the figure of a serpent, 
while the later rationalistic legend describes him as a man 
with serpents’ heads growing on his shoulders ; it makes 
him three-headed with three jaws and six eyes, while he is 
also represented in the Yashts^ as sitting upon a golden 
throne like an earthly potentate and king. 


^ Spiegel, E.A. vol. i, p. 531* 
* Yt XV, 10. 
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The relations, then, between the various populations of 
Turkistan and of Eastern Iran present a somewhat mot- 
ley picture even in the earliest period. By far the larger 
portion of the land was inhabited by tribes of Arian race. 
These, however, did not form a concentrated and united 
whole, but were divided into hostile parties through differ- 
ing habits of life and forms of religion. 

The upholders of civilization were those Iranian tribes 
which professed the Mazdian faith. They mostly dwelt in 
fixed settlements, cultivated the fields, and practised the 
regular breeding of cattle. By way of exception, the 
Zoroastrian doctrine seems likewise to have made its way 
among semi-nomads. 

In sharp contrast to the Avesta people stand the bulk 
of the nomadic tribes of Arian blood. They are mostly 
comprised under race-names such as Turn or Danu, 
perhaps also Sarima or Sani. Certain individual tribes 
are to be understood by the names Driwika, Hyauna, 
Mardha, Daha, etc. 

At the same time we must admit the possibility that 
many of these tribes, e. g. the Hunu, belonged to a foreign, 
possibly the Tatarian, race. That close to the Iranians an 
aboriginal population not akin to them existed, is beyond a 
doubt. In the beginning this may have been powerful and 
numerous. But it gradually became reduced in numbers 
and withdrew before the victorious Arians into the more 
inaccessible mountains. The conquered portions became 
meiged in the mass of the victors. 

Finally, in the South-East as in the South-West, the 
Iranians came into contact with foreign nations : in the 
former with the Indians, in the latter with the Semites. 
Between them and the Indians of the border provinces 
continual but unimportant , feuds and petty forms of war- 
fare evidently prevailed ; but the Semites made themselves 
hated and feared only by brief occasional campaigns. 



CHAPTER III. 


Private Life. 

J 5. Physical Characteristics of Men and Women. 

We have examined the nation itself as a whole 

with its division into the believing and the unbelieving, into 
husbandmen and nomads ; we have discussed the opposition 
in which in Iran the Arians, who had immigrated, stood to 
an aboriginal population of foreign race. We now return to 
the narrowest circle and consider the old Iranian as a single 
individual, the general circumstances of his life, and his 
position in the house and in the family. 

What he was in outward appearance, we cannot easily 
state. The Avesta offers scarcely anything tangible, as it 
only touches occasionally upon this question. A com- 
parison with the present descendants of the Avesta people 
is more profitable. 

I will endeavour to delineate the ideal type which seems 
to have held the mind of the old Iranian. Naturally the 
reality cannot have invariably corresponded with the type. 

In man the principal stress is laid upon bodily strength 
and health. Zarathushtra therefore prays for these to Ver- 
thraghna, the genius of victorious battle, whom fancy 
naturally endowed with extraordinary strength. They 
are the gifts for which one also implores Hauma, the 
yazata^ who keeps away sickness and death \ 

.Wide chest, broad hips, high feet, and above all a clear 
sharp eye, are the glory of man. These are the attributes 
which distinguish the king who is to surpass his people 


’ Ch. iv, § 27, Osftranuche Kttliur. 

* Yt. XIV, 29 : hSmiao-o/yo, tamia- vispqj/as - irmaiSkm, tarfSZ' 
“Biip&yao - -Ys. IX, 19. ; 

VOL. 1 . il 
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not only by higher intelligence but also in bodily vigour 
and beauty ^ 

The descriptions of the divine beings may also be made 
use of, as they are certainly \fnetaphorically\ spoken of 
as men perfectly well-formed. The Amesha Spenta, the 
highest spirits next to Ahura Mazda, are represented as 
‘ endowed with sharp eyes.’ The manes^ the Fravashis, are 
called ' clear-sighted,^ and the star Tishtrya-Sirius ‘sharp- 
eyed^.’ These epithets sufficiently prove the importance 
which the Iranian attached to the shining brightness of 
the eye. 

Tall in stature, slender in form, strong, able, clear-eyed, 
having small heels, long arms and handsome calves; all 
these are in the Avesta honourable epithets for yasatas 
and men^. 

In woman, beauty and elegance of figure are most con- 
spicuous. Symmetry of shape, a slender waist and large 
full eyes, which are still admired at the present day in 
Iranian women, are esteemed as the principal of maidenly 
beauties. Other feminine graces are light complexion, 
especially about the arms, small slender fingers and a well- 
formed bosom 

It is remarkable that the fifteenth year of a man’s life is 
esteemed as his ideal age, which is regarded as the period 
during which he who is still in the freshness of youth 
approaches the work and miseries of life, not with a weak 
body but in full vigour, the time when the youth comes to 


^ Pereihu^vara^ perethu-sraom^ herezipddha^ anakhruidha-dotthru, 

Yt XV, 54- 

* Verezi^doiihra^ Ys. XXVI, 3 ; verezi-chashman^ Yt. XIII, 29 ; 
drDd-chashtnan^ Yt, VIII, 12. 

® Bmzat^ huraodha^ hunairyach^ spiii-ddiihra, kasupdskna^ 

dareghUdzu, hvaschva, Yt. Vm, 14; XlVj 17 ; XVII, 22, 

* Comp, the epithets huraodha^ urva^zomaidhya, Douru-dbithra ; 
Vsp. II, 7 : ghendf) • huhagMo^ kufsdhrzsk^ hteraodkdo^hd^ ‘ the lovely 
women of good family (elsewhere azdie^^ the well-grown up.’ 
Vide Yt V, 127, yaihacha * hukerepia » Jk)xtdm • c^hen • 
acha ♦ agHen , navdzdna ( » N.P, nmdzdn^ ‘ the toyely* charming, 
' alluring 0* 
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the age of puberty^. As yoaths of fifteen, men wandered 
on earth m the golden age daring the reign of Yima, the 
father like the son. In like youthfuhiess also appears 
Verthraghna, the genius of victory 

Bodily development ought to be veiy rapid when such 
an early age is esteemed the most beautiful one, and this 
fact stands in the closest connection with climatic circum- 
stances. What we know of the Persians of the present day 
accords with the above statement. Youths a.s a rule attain 
to puberty in their fouiteenth year, and are in the habit of 
manying shortly after. In old Iran these circumstances 
must have been quite the same, and the youth was already 
in full manhood at an age in which, m colder latitudes, he 
has scarcely passed the age of boyhood. 

The statements of the Avesta respecting the exterior 
in the old Iranian, are, as we see, of a very general 
kind, and as deficient as insignificant. On just the 
most important and most decisive points, such as the 
colour of the hair, the structure of the skull, and the size 
of the men’s beards, we know nothing. It is therefore 
necessary to supplement the incomplete description of the 
Avesta by a study of the present descendants of the old 
Iranian nation. Important to us is the description of the 
Eastern Iranians, which I have already given above. By 
means of the same we may perhaps more or less correctly 
describe the external appearance of the old Iranians in the 
following manner ^ : 

The men were of middle, often of high stature, and were 
strong-built, with broad and well-developed chests. With 
the girls and women the general tendency was towards a 
slender and supple formation of body, the colour of their 
skin was brighter and more delicate, particularly on those 
parts of the body which were protected from the influence 
of the sun. Large shining eyes distinguished both men 


^ 'At the age {ayti) in which man first grows up to manhood, first 
comes to strength, first attains to puberty.* Yt VIIJ, 14. 

» Ys. IX, 5 5 Yh XIV, ; comp, also Yt XXII, ,9. 

® Comp. Ch. I, § r, pp. 

% 2 
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and women. The beards of the men were of luxuriant 
growth. The majority of the people had probably dark- 
brown hair; but light brown and red hair were not un- 
common. Both types, the dark and the light, are generally 
to be distinguished among the Anans. The brachyce- 
phalous structure of the skull was general, the form of the 
face was oval; nose, mouth, and forehead, and even the 
extremities, hands and feet, were well-shaped. 


6. Dwellings Clothings and Food. 

The general circumstances of life in which the old 
Iranian people lived were throughout plain and simple, so 
far as we can learn from the Avesta. Here we observe 
nothing of that luxury which prevailed later on in the 
courts of great Persian kings and in the palaces of Persian 
nobles. The Avesta people consisted of herdsmen and 
peasants, and the richest amongst them were distinguished 
from the humbler and less important class only by their 
larger estates and herds. Money, the first requisite of 
commerce, even of the rudest kind, was unknown ; cattle 
formed the means of barter and payment. No mention is 
made of the importation of foreign goods. The natural 
products which the Avesta mentions are without exception 
indigenous. 

The soil of Iran itself was poor, yielding only scanty 
crops, a fact which rendered sloth impossible and enforced 
diligence, perseverance, and thrift. The chief sources of 
luxury, fruitfulness of soil, and extensive mercantile inter- 
course, were consequently denied to the Avesta people, and 
the conditions of a simple, frugal and unostentatious life 
were alone known to them. 

Hence we can say that the wants of the Avesta people, 
in reference to dwelling, dress, and food, hardly went 
beyond the necessaries of life. Compared with the things 
' whicli were necessary and useful for human iifei eVeiythmg ^ 
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that tended to its embellishment and refinement was of 
subordinate importance. 

# # # # ^ # 


^ 7 , Birth^ Education, and Admission into the 
Community. 

We now trace the career of the old Iranian during the 
years of his youth, from his birth to the solemn act by 
which he was admitted, as a duly recognized member, into 
the Zoroastuan community. 

‘The desire for progeny’ (pufhrd-Ishfl) is the motive for 
marriage-conclusion h If a marriage proves childless, the 
real object has been frustrated. It was regarded as evi- 
dently a divine visitation. Childlessness is a curse, which 
the yazatas inflict upon those who sin against them : 

‘ Hauma accurses him who shall drink it * Childless 
shalt thou become and infected with iJI-repute, thou 
who withholdest my juice like a profligate thief V’ ’ 

Posterity is a gracious favour bestowed by Heaven as a 
reward for virtuous behaviour and piety. ‘ The blissful holy 
Fravashis, the manes, grant bodily offspring to those who 
do not violate agreements.’® It is particularly Mithra who 
blesses with children. Hence he is called puthro-dao, *the 
bestovver of sons.’^ He allows the progeny of his adorers 


^ Vd. Ill, 33. 2 Ys. XI, 3; Geldner, Meirik,\ 116, 

® Yt X, 3. [Rather those who do not violate the sacred bonds 
of marriage. It is indeed a fact worthy of notice in the sacred 
lore of the Avesta nation that even the Fravashis, of the departed 
adherents of the religion of Zarathushtra, bear ancestral love and 
good-will towards their survivors on earth after their exit from this 
world. 

^ Yt. X, 63, [Mithra, ^^yazaia presiding over love and friend- 
ship or love itself, blesses faithful wives and husbands with offspring, 
i. e, those who duly observe the holy ties of wedlock- The viola- 
tion of such ties, it is said metaphorically, brings miseiy and 
misfortune upon the family. iZV.j 
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to increase and prosper , while he annihilates the offspring 
of those who transgress his commands and excite his 
displeasure : — 

‘ Blood-stained are the settlements, the abodes deprived 
of their offspring, in which promise-breakers dwell/ 

‘ Who will revere me, who will deceive me, who will 
hold me worthy of veneration with good or evil sacri- 
fices On whom shall I bestow wealth and fortune, 
to whom shall I give health of body, I who am able 
to do so? To whom shall I grant blissful plenty, I 
who am able to do so^ To whom shall I grant the 
happiness of bodily offspring? To whom shall I 
send sickness and death, to whom want and misery, 

I who am able to do so ^ Whose bodily offspring 
shall I destroy at one stroke?’^ 

Naturally it is for sons especially that the yazatas are 
invoked. Daughters are certainly less desirable. Moreover 
sons are also the proper defenders of the house. They 
must guard it from enemies and adversaries, they must 
stand round their father when he goes into battle, they 
must propagate his race and improve and increase his estates. 

The greater the number of sons the better secured was 
the stability of the house and of the family. ‘ Which is, 
secondly, the place where the earth is most delightful? 
Where a pious man builds a house in which there are fire, 
cattle, women, sons, and menials. Henceforth also shall 
there be in that house abundance of cattle, bread and fodder, 
dogs, women and children, and every enjoyment of life^.’ 

When the Iranian prays for wealth in men {vlrj/am-' 
ishtzm) and numbers of men^ {vlryam^vathwam), he 

^ Yt. X, 38, 108, ixo. Comp. Geldner, Meirik, § 127. 

® Vd III, 2, 3 ; comp. ZddmG. vol. xxxiv, p. 416. Here 
cannot possibly mean ‘ piety.' From the context and from a com- 
parison of Vd. V, 52 where ^yaomcha ^ ashem* occurs, I infer the 
meaning to be ‘bread* or ‘food.' The Greek word apros need 
hardly be referred to. Comp, also Hubschmann, ZddmQ* 1884. 
p. 428. 

» Yt. Vni, 16 ; comp, also Vd. XVni, a? : 'Thee shall follow 
herds of cattle and a mdtitude of heroes.' 
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certainly and particularly means brave sons who offer 
him the best guarantee for the perpetuation and pros- 
parity of his family. Therein concentrating all his wishes, 
he addresses himself to the genius of fiie^ that forms the 
centre of all family life, with the words : ‘ Give me bodily 
offspring who may found habitations, who may gather 
around me, who may grow up strong to be a protection 
in danger, consisting of heroes, who will promote the 
welfare of my house ! 

Hence it is an occasion of joy in the house of the 
Mazdayasna, when the wife has conceived®, and a child is 
hoped for. At this time the woman requires more than ever 
heavenly protection, that her offspring may be unharmed, 
and herself propitiously delivered. For this reason she 
appeals by means of her prayers to Hauma, and still 
more to the special tutelary yasaia of the female sex, 
Ardvi-sura Anahita The former protects women at the 
time of delivery, and bestows on them brave sons and 
pious children^. Of Anahita it is said in the hymns 
addressed to her, that she aids the generation of men 
and prepares all women for childbirth, that she helps all 
women towards a happy delivery and bestows on them 
sufficient and well-timed milk^ 

During pregnancy, and even for some time after delivery, 
women should hold aloof from conjugal intercourse®. The 
tenth month was the normal time for confinement. 

The first ceremony performed on a new-born child, 


^ [As jt IS a religious custom amongst the Zarathushtnans to 
invoke the blessing and help of the Deity and other spiritual genii, 
with their faces turned towards the sacred fire (be it the hearth-fire 
or that of the sacred altar), so also here the adorer, asking for heroic 
sons of the above descnption, prays to Ahuramazda indirectly through 
the hearth-fire which he regards as the emblem of God, Tr,j 

« Ys. LXri, 5; comp. Yt. XIII, 134; XIX, 75. 

^ Apuihra^a 4- puihra ; Geldner, Kuhns Zettschrifi^ XXV, p. \ 93, 
note 3. 

^ Ys. IX, 22 : llmmS • dztmndtHbnh* dadhmii * khsha^fa-puthrlm 
* uta * ushma’-frmmMm. 

*^Yt.V, ir* 


« V 4 XV,d 
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appears to have been the washing of its hands\ The 
fundamental idea involved in this symbolical treatment 
is that the impurity which is contracted by conception, 
and which communicates itself also to the child, must 
be washed off with the purifying element of water. This 
clearly explains why a woman after confinement is for some 
time looked upon as unclean. 

The antiquity of this custom is proved by quite similar 
ceremonies among the Indians, who were accustomed to 
wash a child on the eighth day after its birth ; nay more, 
it is even proved by those practised among the old 
Germans 

The birth of a son was celebrated as a festival in the 
family of a Mazdayasna. Such old customs are retained 
in our own time among the Mahomedan Tajiks, in 
Kohistan, in whom we can safely recognize the remnants 
of the old Arian population^. Among them the parents 
prepare a feast when a child comes into this world. The 
mother keeps her bed for five or six days, and a week after 
the child receives its name in the presence of the Mullan. 

With respect to the giving of names amongst the Avesta 
nation and the ceremonies usually connected therewith, we 


^ Vd. XVI, 7 : Fesz • apermayukb • frdshnavdt • zasta • he • paotrim • 
frasnddkayen • aetahe *yaX, • apermdyukahe^ ^ when the child comes into 
appearance (is born), they shall wash first the hands of it, viz,, the 
child,’ [Here we differ from the author’s meaning and would render 
the passage thus : ‘ If a child should touch her, they should first of all 
wash both the hands of it, (that is) of the child.’ Here the context 
plainly shows that we have to do not only with a woman who has 
just been delivered but one who is in her courses, and consequently 
the question does not refer only to a child just born but to any 
child that is supposed to have become unclean by coming in 
contact with its mother The precept of the Vendidad, therefore, 
refers to the first washing of the hands of any child that has touched 
a menstruating woman. TV.} 

® Zimmer, AiL. 3?o-g2i ; Weinhold, Alimritsches Lehen^ p. 262. 

® Ujfalvy, Expidn scimt. i, p 15, Upon the birthday festival 
among the Western Iranite, Duncker, GdA^ iv, pp, i64--ifi5 \ 
Spiegel, E.A. vol* iii, p, 70^. 
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know nothing at present. Among the modern Paisees it 
certainly takes place under solemn formalities^. 

The mother suckled her child at her own breast; the 
father s duty was chiefly to preserve it from every danger. 
Both the parents together sought by offerings and prayers 
to the divine beings to induce them to take the child under 
their special protection, and to allow it to grow and thrive in 
strength and happiness^. 

As to the child's education, their first aim was to make of 
him an able and useful member of their community, and to 
implant in him those virtues for which the old Iranian 
people were principally remarkable, and which the Avesta 
sums up in the words: "piety in thought, word and action.’ 

It is pretty clear that the special training of boys for 
future callings went hand in hand with their lehgious 
education, and that it was chiefly regulated according to 
the profession of the father. The warrior would have his 
son instructed in the handling of w^eapons, and the use of 
the bow, the lance and the sword. The peasant took his 
children out with him to the field and showed them how to 
manage the plough, to scatter seed, or gather in corn. 
Lastly, the priest initiated his sons in the understanding of 
the Holy Scriptures and their commandments, and fostered 
in them the consciousness of the sanctity and dignity of their 
peculiar position. 

As even now the zns inertiae is a great factor in the choice 
of a profession, how much more powerful must it have been 
before the existence of that universal intercourse which 
destroys all class-distinctions. 

^ Dossabhoj Framjee, ‘The Parsees,' pp. 64-65 ; Spiegel, E A, 
voL ill, p. 700. [No formalities to my knowledge are generally 
observed by us at the present day. By the by, it may be said that 
the initiation into the historical knowledge of our ancestors has 
led to one social reform, viz., that the mother is not so much 
inclined to name her child after the manner of Hindoos, as to call 
it by one of the glorious names of her heroic ancestors. Now-a- 
days, I believe there are more Rustam^ Jehangtn, and Shinm 
than there were thirty years back, JV.] 

® This is evident from the idea contained in Vd. Illjt ujion 
which compare my remarks in ZMmQ. vol xxxiv, p. 425. 
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It was evidently also no uncommon practice to commit 
children to the care of a priest for training and instruction 
in the same manner as the Indian Brahmins were wont 
to do. This practice must certainly have prevailed 
most among those who were destined for ecclesiastical 
functions, and the most essential subject of instruction was 
of course the interpretation of the Holy Text, the right 
performance of ceremonies, and the ritual of sacrifice. The 
relation between these teachers and their pupils is not often 
mentioned in the Avesta, yet we see that it was one of love 
and friendships 

Youths or maidens were solemnly admitted into the 
Zoroastrian community by investing them with the sacred 
string^. . . . The girdle is the symbol of the spiritual tie 
which binds together the whole Zoroastrian community. 
Men as well as women were wont to wear it continually. . . . 
The modern Parsees call it kostL The kosti is a woollen 
string consisting of seventy- two threads, the manufacture of 
which is accompanied by certain ceremonies. The season 
of investiture is now eailier than it used to be in ancient 
times In other respects the ideas of the present Parsees 
with reference to the object and importance of the hosti 
correspond, so far as we know, with those of the Avesta. 

From the religious point of view, investiture with the 
sacred girdle may be compared with confirmation in 
the Christian Churches, and, from the legal point of 
view, with a declaration of majority, i.e. with the coming 
of age. Whoever wore the kosti belonged to the adult 
members of the community and was entitled to all its 
privileges. He was then relieved from parental discipline, 
and naturally took upon himself, with his personal inde- 
pendence, also the entire moral and civil responsibility 
of all his actions, which the parents had hitherto borne 
wholly or in part. 

^ Yt. X, 1 1 6. The pupil is called havt^ta or aeihrjfa, the 
teacher aathrapatii, 

® Aiwyaogkam^ ‘girdle.’ 

® Dossabhoy Framjee, ‘The Parsees,’ p. 67 ; Spiegel, vol. iii, 
vpp, 700-701, 
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The religious importance of this act is evidently far 
more interesting to the composers of the Parsee Scrip- 
tures than its civil aspect. Nevertheless we assume that 
the youth was admitted by this act, not only into the 
religious community of the Zoroastrians, but also at 
the same time into the army and to new family ties, 
and was regarded as capable of bearing arms and quali- 
fied to vote. Henceforth he was entitled to bear arms and 
to take a part in the meetings and councils of the village 
community, he could acquire landed property and manage 
his own domestic concerns ; in short, he became a perfect 
citizen of the state. 

Of the ceremonies accompanying the investiture with the 
Hosfi nothing is mentioned in the Avesta ; however, we 
know that this custom is very ancient, in no way invented 
or first introduced by the Avesta people, but only developed 
and modified to suit their particular ideas. 

Amongst the Indians the so-called ^ conveya 7 ice^'^ cor- 
responds with it. By this the sons of the three higher 
castes were entrusted to the care of a Brahmin teacher 
when they had attained a certain age. Like the Iranian 
youths they were invested with a sacred string, and the 
ceremony took place under solemn consecrations and 
prayers. Here also this act originally marked the ad- 
mission of boys and youths to the right of contracting 
family ties. In the Brahmanical period, however, the holy 
thread became the distinguishing badge of the dvija^ ^ the 
twice-born, * and the investiture itself was regarded as the 
sacred new-birth which distinguished the three higher 
castes from the Sudras, and was considered as the badge 
of their higher enlightenment. 


^ Upanayaiia (J 9 . R. s, v.) ; Manu, II, 36 ; vide Deslongchamps, 
Ld 4 e Manu iraduite^ 33, note i ; Spiegel, E. A. vol, lii, p. 136. 
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§ 8. Love and Marriage, 

The fifteenth year of age was the normal time of 
marriage for girls 

As the raising of children was considered a duty and 
their acquisition a blessing, it was naturally wrong and 
monstrous if a woman did not fulfil her vocation ^ Besides, 
it was deemed a grievous sin forcibly to hinder a maiden 
from contracting marriage* — 

* For her third complaint mourns the good Ashi^ the 
sublime : “ That is the worst deed which hostile men 
commit^ when they keep a maiden from marriage 
and immure her as an unmarried one ’ 

Hence, no doubt, it was considered a matter of course, 
as it is still in Persia^, that a girl should be married on 
reaching the years of puberty. A young woman who lost 
her bloom and grew old unmarried, was merely a useless 
burden in the house of her parents. It even seems that she 
was frequently subject to taunts and mortification, at all 
events to general disrespect. 

For this reason the thoughts and aspirations of the young 
daughter of a Mazdayasna were directed towards obtaining 
a lord and husband, who would take her to his own house ; 
and this most heart-felt of all wishes is expressed with 
simple candour. 


^ Vd. XIV, 15. 

® The tract Shayasi-h’-Shayasi says : * The rule is this, that a 
man, when he does not wed a wife, does not become worthy of 
death ; but when a woman does not wed a husband it amounts to a 
sin worthy of death ; because for a woman there is no offspring 
except by intercourse with men, and no lineage proceeds from her ; 
but for a man without a wife, when he shall recite the Avesta as it 
is mentioned m the Vendldad, there may be a lineage which pro- 
ceeds onwards to the future existence.' West, ‘Pahlavi Texts/ part I, 
pp. 322-323; comp. Vd. XVin, 51. 

» Yt.XVlI,g9. 

Polak, Fersietif voL i, p. 2og. 


LOVE AND MARRIAGE, 


6i 


Loud and silent prayers arise to the yazaias^ especially 
to Ardvi-sura, of whom it is said . ‘ Thee, maidens, when 
they are fit for marriage, implore for strong men and valiant 
husbands^/ But yazata of wind, Vayu, who otherwise 
usually has nqthing to do with such matters, is also invoked : 

‘ Grant us this grace, that we may obtain a husband, a 
youthful one, one of surpassing beauty, who may 
procure us sustenance as long as we have to live 
with each other, and who will beget us offspring ; — 
[a wise, learned, ready-tongued husband^].' 

In extreme cases Hauma also is a helper in need, and 
‘grants to the maidens, who have long remained unmarried, 
an able, wise husband, who quickly courts them 

The courting^ or, as it is strictly translated, the schcita- 
tion^ for the hand of a maiden, was made to those persons 
under whose care she stood, that is, above all, to the parents 
or their representatives. Sometimes, however, women ap- 
pear to have been independent, and to have been thus able 
to dispose of themselves as they chose ^ 

Whether the motive for marriage was at times real love, 
or merely the natural impulse and wish for a home, we can 
hardly ascertain. However, it would be better not to judge 
merely from modern ideas and views of so old a period and 
of the peculiar sphere of the East. If the marriage of a 
grown-up daughter with an orthodox husband may be 
reckoned as a merit to the Mazdayasna, if it may even 

^ Yt. V, 87 For a surely very doubtful attempt at interpreting 
this extremely difficult passage vide Ha?idbuch, p. 132. 

® Yt. XV, 40. This passage is evidently corrupt. The correc- 
tion yavdnem * s?'ae^iO’kehrpem for yavdna * srae^ia (var, 6) kekrpa 
can scarcely be avoided. Similarly I read huheretim instead of 
huberefdm. 

® Ys. IX, 23. Unmarried women are called aghru, which has 
naturally nothing to do with rt. garm^ as I have wrongly taken it 
in my Hdb. Glossar, s. v. 

^ Jadh in moshu-jaidhyamna. 

^ So at 'least according to Vd. XV, 9, if here ^idto-mtu and 
mtdid-ratu may be translated by ® standing under the care of any 
one * and ^not standing under the care of any one.’ 
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be prescribed to him as a penance for certain transgres- 
sions^, such marriage assumes indeed the character of a 
purely business-like transaction, m which the sentiments 
and feelings of the persons most interested are generally 
not taken into account 

Contrasted with the foregoing, a stanza in the Gdi/ias, if 
rightly interpreted, appears to contain a higher and purer 
idea of marriage, and to regard it as an intimate union 
founded on love and piety. On the occasion of the cele- 
bration of a marriage, the priestly Singer addresses, as I 
would believe, the young people, with these words • 

Sdqeni * vazymmidhyd • katnibyd • mraoml • 

Khshmaibydchd • vaedemnd • menchd • i • mdzdazdum • 
Vahiddum • Dacndbish. • abyasckd • ahum •ye • vagkm&h. • 
managho • 

Asha • ve • anyd • atntnt • vlvaghatu • tat • zl • hoi ■ 
hishcnem • aghai, 

* Admonishing words I say unto the maidens, who will 
enter into marriage, 

And to you (the youth) I, who know it ; take them to 
heart ; 

Learn to know, through Religion and of these (the 
parents the life of a good mind ; 

In piety you shall both seek to win the love of each 
other, only thus will it lead you to joy ! 

The courtship was followed by the betrothal^ through 
which the girl was entrusted to the man®. Between the 
betrothal and the nuptials some further time elapsed. 
Among the Gebers in Kirman, a girl is betrothed at the 

^ Vd, XIV,^^, ^ 

® Ys. LIII, 5. In stanza 2, of Gatha, 64, Bartholoma reads 
medemam instead of the certainly much better vended vademano. 
If we accept the last reading, this stanza would be appropriate 
m the mouth of the bridegroom. Touching this I refer also to the 
Pahlavt translation which must have likewise read vaedmand^ for it 
renders the word by dkdsth* I identify mmghaiu with Skr. vivas 

® Thus paradkdta and aparadhcUa (Vd, XV, 9), * betrothed* and 
* unbetrothed/ come from rt, dd with para. Also in Skr. pard^dd^ 
give up, to surrender,* mentioned. 
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age of nine, and married at thirteen. With the Parsees of 
India the betrothal takes place still earlier. The marriage 
ceremony consists in joining the hands of a young man 
and woman, while prayers and holy formulas are recited k 
Through the touching of their hands the union is made 
a legal compact. 

Of a similar kind were most likely the holy rites which 
were observed at the conchtsion of a marriage {ndiritkzmiiaY. 
Therewith, the bride, magnificently adorned k was conveyed, 
under various solemn customs and observances, from the 
house of her parents to that of her husband, which was to 
become henceforth her new home. Hence the Iranian 
speaks of a ‘taking home’ of the wife^ just as the Greek 
does of the ayecrOai yvvaiKa and the Roman of a ducere 
puellani tn matriinonhim^ , 

It is charactei istic, as bearing upon the legal and moral 
position of the wife in the old Iranian house, that she beais 
from the marriage -day the title of nmdiid-pathni^ ‘the 
mistress of the house/ just as the husband is called itmdnd- 
patiii ‘ the master of the house®.’ The wife ranks thus more 
as the equal of the husband than his dependent. She is not 
his slave but his companion, entitled to all his privileges, 
sharing with him the direction and management of the 
household. 

Whilst the man has chiefly to procure through the labour 
of his hands the necessary means of maintenance for his 


^ Dossabhoy Framjee, ‘The Parsees/ p. 76; Spiegel. Av uh vol. 
u, p xxviii seq , E,A, vol 111, p. 677. 

2 Vd XIV, 15. 

® Comp p, 226 of Osilrdnische Kultur. 

* Vadh, ‘to lead.' This verb itself has disappeared from old 
Indian, and it is only preserved m its denvaUve vad/iu, which has 
no connection with mL Besides m the Avesta mz is also used to 
denote ‘ to marry, to take home (a bride).' 

® Respecting the marriage customs prevaihng amongst the 
Indians I refer to Zimmer, AzZ. pp. 312-313; Lefmann, Ge- 
schklde des alien IndteTts, p. 99 seq. 

® Actually corresponding to the Rv. grhapait and gfkapaim. In 
Vdt XII, 7 ^vAnmUnd-pathm are as ^husband’ and ‘wife.’ 



64 


PRIVATE LIFE. 


family, and therefore moves more out of doors, the wife’s 
sphere of action is indoors. As the cultivation of the field, 
the chase, and war are incumbent upon him, so does she 
tend the domestic herd, devoting herself to the care and 
primary training of her children, and to the preparation of 
food, and the making of needful clothing and other articles 
of home manufacture. 

We shall therefore not err in conceding to woman in 
ancient Iran nearly the same social position as that occu- 
pied by the wife among the Vedic Indians, the Germans, 
or the Greeks of the age of Homer. Among all these 
peoples we meet with the same social relations. It is true 
the man represents the highest power in his small house- 
state, and the wife too must be willing and obedient to 
him like his children and domestics, but she is in no 
way degraded to the rank of a maid-servant or slave, as 
was the case in Eastern countries even at a very early 
period h 

In the Avesta both sexes appear constantly as possessing 
equal rights; there is no difference as to their respective 
importance. Pious men and women are frequently named 
together. As in this world, so also in the next, they live 
together, enjoying in common the pleasures of Paradise^. 
Wives are an honour to the house ® ; and the good spirits, 


^ I give here as an appendix the names of relations occurnng in 
the Avesta: />z/flr^=Skr, piir ^father,' maiare'=i^x. matr ^mother 
puira * son,' dugM/mre^Skr, duhitf ‘daughter’; 
^^^y=sH.P, niya (not cotresponding to the Indian) ^ grandfather,' 
nyoM ‘grandmother’; «a:^ 5 /=Skr. napdt ‘ grandson,' napti ‘ grand- 
daughter'; hratuirya'^^^. bkrdirvya, masc. ‘ uncle,' fern. ‘aunt'; 
iuifya ‘ nephew, niece/ Hence further on we avail ourselves of a 
circumscription, viz., imrya puihra and ifdrya dugkdhare^ tuirya 
puihra puihra and tuirya dughdhare dughdharsT^i^'iiom in the fouijth 
and fifth generation. Comp. Vd. XII. Comp, further hvamra 
‘ father-in-law '=Skr. gvagura, and zamdtar ‘ son-in-law ’—Skr. 
Jdmdir; hratar$ ‘ brother ’=Skr. Mrdir, and kvaghar ‘sister’ 
= Skr. sDasT, 

a Vd. IX, 42 ; Ys* XXVI, 8 ; XXXIX, 2 ; Yt XL 4, 

^ Vd. Ill, 3. 
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particularly Ahura Mazda, are represented as being in the 
company of female yazatas ^ 

As in the Vedic antiquity, so also amongst the Avesta 
people, women took part even in the holy ceremonies and 
solemn offerings. The ladies of the house who cherish 
good thoughts, utter good \\ords, and perform good actions, 
who are obedient and subject to their lords, are invited in 
the Vispered at the offering ceremony equally with pious 
and orthodox men \ Further on it is said that both wife 
and husband naturally pray together, with uplifted hands, 
to Mithra for his protection and support The following 
remarkable saying of the Rig-veda is also in accordance 
with Iranian custom : * Already from olden time the wife 
has attended the common sacrificial offerings and festive 
gatherings, she, the fosterer of the holy law 

The first and strictest demand which the bridegroom 
made of the bride was, that her name and reputation 
should be pure and unspotted ^ and her virginity before 
marriage unstained This demand is enforced with unre- 
lenting severity among the Persians of the present day, 
though their morality is rather lax. The simple accusation 
of the husband is sufficient to divorce a young wife and to 
expose her to misery and shame This peculiar destiny 


^ Ys. XXXVITI, I. 

® Vsp. Ill, 3 yyavanem • kumamghm • huvachaghem - kushkyaoihnem • 
hudaenem • asidya . . . nmdnahi • n??idnd~paihmm • dstdya^ ndirikamcha • 
dsfdya • frayd-^humaidm • frdyo^kukhidm • fr^o-huvar^dm • hush'- 
hdm-sdsidm • ratu-khshaihram, 

® Yt. X, 84. Very obscure and doubtful The word translated 
by me by ‘ both >\ufe and husband ’ is ptfhe. Cf. Spiegel, Commentary 
vol. ii, pp. 566-567 ; C. de Harlez, Av, ir, vol. 11, p. 236. 

* Rv, X, 86, 10; Zimmer, AiL, pp. 316-317. 

® Ndmem (Vd. XIV, 15) is certainly correctly translated by 
de Harlez by * elle doit €tre de bonne reputation ' (she has to be of 
good reputation). 

« Vd. XIV, 15, anupaeia and askeHda, the former from root i with 
upa (also Skr, upa-i means cotre cum ftmind)^ the latter is supposed 
to be connected according to. Geidner {K.Z, vol. xxv, p. 211, 
note t) with Skr, skmtda^ ‘ profiisio seminis.' 

^ Polak, vol. i, p. 213. 

YQJU I. F 
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of womeiij which naturally paves the way for the most 
shameful abuses, has at least this one advantage that 
offences against morality are very rare amongst unmarried 
girls in Persia. 

Marriage between blood-relations was forbidden among 
the old Indians. They exhibit even a religious dread of 
consanguinity in marriage. As to the Rig-veda, this idea 
is clearly demonstrated by a remarkable song already often 
quoted, which contains a dialogue between Yama and his 
sister Yamik Here the latter tries to decoy her brother 
into love, but she is rejected by him with an express appeal 
to the gods who had forbidden such sin. 

How entirely different is the case in the Avestal Here 
the marriage of relations is not only unforbidden but even 
recommended, and described as a meritorious and pious 
action. It is esteemed as an institution that has pro- 
ceeded from Mazda and Zarathushtra, and is thus sanc- 
tioned as a very ancient custom and a divine ordinance ^ 


^ Rv, X, 10, Zimmer, AtL, p. 323, 

® The techmcal expression is hvaeivadaiha , comp, particularly 
Ys XII, 9 ; Vsp. Ill, 3. [We understand the passage (Ys XII, 9) 
quite differently. Here hvaeivadaikam is to be taken as a noun 
used adjectively and qualifying Daendm. Asiuye • Daendm • 
Mazdayasmm • fraspdyo-khedkrdm • nidhd-snaitkishem • hvaetva- 
daihdm • ashaonhn - ‘I extol the Mazda-wor shipping Religion 
(1. e. the Religion that commands its followers to adore the 
Wisdom of the Creator), that is far from all doubt, that levels 
all arguments (disputes), the sacred one which is itself a tie that 
unites (the spiritual man with God).* Here kvaetmdathdm, we 
^ believe, does not properly refer to marriage among mankind, as 
Dr. Spiegel and others have endeavoured to interpret it, but it 
rather signifies that the Religion revealed to Zarathushtra by 
Ahura Mazda is the only medium on earth, the sincere belief 
in which infallibly conduces so to exalt the human mind as to 
bnng it to a clear conception of the Deity. Whatever might be 
the view of the later Pahlavi wnters with regard to the word 
khveiudas^ we have no single instance in the Avesta which can 
suggest the idea that amongst the Avesta nation there ever was a 
marriage contracted between brother and sister. See the question 
folly examined by Dn West, ‘ Pahlavi Texts,* part ii, Appendix. — J’r.] 
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Later writers also of the traditional Parsee literature fre- 
quently expatiate upon kindred-marriages. The Bakhta?; 
Yasht plainly puts the following words into the mouth of 
Ahura IMazda : ‘ The most perfectly righteous of the 
righteous is he who remains in the good religion of the 
Mazdayasnan, and continues the religious practice of 
kindred-marriage in his family;’ and, according to the 
Shdyast-la-shdyast^ such a marriage is in itself capable of 
expiating mortal or heinous sins, and serves as an efficient 
and powerful weapon against the evil spirit Ahriman^ 

It is frequently observed that the Avesta people set a 
high value on the presentation of the purity of their blood, 
and stood in great fear of its intermixture with foreign 
elements. This principle was followed to the utmost 
extreme in the introduction of marriage among rela- 
tions .... 

Among modern Persians kindred-marriage is not rare. 
It is here evidently a remnant of antiquity which has been 
preserved to the present day, with the tenacity peculiar to 
such family institutions, in spite of the entirely altered 
circumstances under which they now live. Besides, this 
custom, as we learn from well-informed judges, is by no 
means attended with results disastrous to the children 

In conclusion, I come to the question whether mono- 
gamy or polygamy existed amongst the Avesta people. 

I premise that the bare principle only is here to be 
treated of, and not its practical application. Persons in 
poor and embarrassed circumstances, who were not in a 
position to support several wives and a larger number of 
children, were perforce obliged to be content with one wife. 
We must absolutely set aside the question concerning 
concubines or persons who lived in a state of concubinage. 
Polygamy properly so called is only spoken of where 
several women occupy towards one man the same lawful 


^ Bahman Yasht^ chap, ii, p. 6i ; VIII, i8 ; XVIII, 3. 

West, ^Pahlavi Texts, ^ part i, pp. 213, 307, 387. 

® Polak, Pmien^ voL i, pp. 200-201, 

P 2 
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raiikj and where the children of all of them are considered 
to have been begotten in lawful wedlock. 

Unfortunately in the Avesta there is a lack of positive 
testimony as much concerning the one (monogamy) as 
concerning the other (polygamy), and we must therefore 
content ourselves with merely indirect proofs and con- 
clusions drawn from analogy. 

Sons and wives are esteemed as an ornament to a house, 
and theyasaias bestow them upon the pious in abundance. 
This might be construed as an indication that polygamy 
was customary and a great number of women a mark of 
opulence and divine blessing^ .... 

However, it would be better not to lay too much stress 
upon such isolated passages of almost universal import, nor 
to draw from them any far-fetched conclusions. 

The Parsees of India live, as we know, in monogamy. 
But that is in no way an original custom. A short time 
ago bigamy was in general use 2 . So too we learn of 
the Tajiks living in the mountains of Zerafshan that with 
them polygamy is indeed not the rule but is by no means 
forbidden 

The modem Persians and their marriage customs may 
therefore be used for comparison only with great reserve, 
since they naturally come under the influence of Islamism. 
But amongst the old Persians polygamy was commonly 
practised .... 

I shall go even further. Among the old Indians, also, it 

^ [The passage wherein the Avesta esteems ‘ sons and wives as an 
ornament to a family/ does not imply the wives of a single man but 
all the married women living in the same house. Just as is the case 
now in Parsee families, so also in the age of the Avesta may we 
conceive a Zoroastrian family as having married daughters, 
daughters-in-Iaw, and even granddaughters-in-law with the 
familias at their head, all forming a group of more than a dozen 
women. Even when the Zoroastrian prays for sons, he does not 
generally pray for sons only but for sons and wives, i. e. sons who 
should be sufSciently well settled in life to afford to marry as well 
as to maintain households of their own. Z>,] 

* Dossabhoy Framjee, * The Parsees/ p. 88 seq. 

® Ujfaivy, E$cpi4^menL i, p. 
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is supposed on the authoiity of some passages of the Rig- 
veda, and indeed evidently with full justice, that at least 
men of rank frequent!}^ enjo5;'ed a plurality of wives k 
There is likewise no doubt that m ancient Germany, 
particularly in the case of princes and grandees, polygamy 
was an old and primitive custom which was only in course 
of time replaced by monogamy k 

We have here numerous analogies and grounds of proba- 
bility which appear to speak in favour of the antiquity 
and priority of the custom of polygamy. In support of 
any contradictory opinion I have nothing to bring fonvard. 

Under such circumstances I consider it almost certain 
that plurality of wives w^as not prohibited to the Avesta 
nation. Probably every one w^as free to do as he liked. 
Whoever was able to maintain more wives and a larger 
household, could marry several ; whoever could not afford 
it, contented himself with only one. The precepts of their 
religion left this question wholly untouched, because there 
was no question at all of that custom being allowable or 
not allowable, or of its being right or WTong, but simply an 
accidental or personal ability or inability. In this way the 
silence of the Avesta is most simply explained. Had the 
Avesta prescribed monogamy^ thus being in conflict with 
the custom which we know to have prevailed elsewhere in 
the country of Iran, there would have been certainly no 
lack of passages which opposed and attacked polygamy, 
and which represented the new institute of monogamy as 
sacred and divinely established. 

Finally, I must further add that polygamy is not at all 
against the natural order, and as regards its practice in the 
Orient it is even explained and justified by the nature of 
the climate. It is even doubly intelligible in a nation 
that lays so great a value upon a numerous posterity as is 
known to have been done by the Avesta people. 


^ Zimmer, AiL, p. 324 ; Lefmann, Geschickie des alien Indlens, 
p. 98 ; Kagi, Der Rig-veda^ XV. 

^ Weinhold, AUnord^ehee Zekn^ p. 248 seq. 
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§ 9 . Prayers and Household Custo7ns. 

The scantiness of our references unfortunately does not 
allow us to describe, on the basis of the Avesta-text, the 
daily life of the Zoroastrian, the arrangement of his house- 
hold, his professional and religious duties and occupations, 
and the change from labour to relaxation. 

We can here only discuss the most important customs 
and ceremonies which are prescribed to the Mazdayasnan, 
men as well as women, as a regular exercise, or to meet 
certain occasions of daily life. 

The whole life of the faithful man was, according to the 
view of the A vesta, a conflict with the powers of darkness, 
with Angra Mainyu and his demons. He was threatened on 
all sides with their persecution. He had to remain ever on 
his guard lest he should have to yield to the evil power 
through some transgression. He was however enjoined to 
extend and strengthen the kingdom of light and to impair 
and diminish that of darkness, through his active inter- 
ference in the great struggle between the heavenly and the 
infernal spirits. 

Thus he had to be vigilant, alert, and active. Sloth and 
laziness induced to vice. Even sleep itself was really a mere 
concession to the demons^, and therefore one had to en- 
deavour to limit its power over him as much as possible. 
As soon as, at early morning, with the break of day, the 
good spirits had overpowered the demons of night and had 
begun to exercise their power anew, the pious had also to 
rise and to go to their daily work. In this they were chiefly 
assisted by Chanticleer, whose call scared away slumber. 
It is to this circumstance, I believe, that the domestic 
cock owes the great attention which is paid to it among 
the Zoroastrians. I shall dwell upon this more fully in my 
description of the domestic animals. 

In the war against vice the divine beings bring succour 
to men in various ways. This succour they grant as a 

^ Comp, however Y$p.yil, 3. 
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mighty weapon through which man can avert and annihi- 
late the destructive influence of the demons ^ Such is 
the Holy Word which Mazda has revealed to Zarathushtra ; 
such are the prayers which he has taught him. 

The conception of the nature of piayer seems to us 
rather an extrinsic one. It is not [al-waysl the internal 
elevation of man towards God, nor the degree of devotion 
and fervency, which makes it efficacious. To the words 
themselves belongs mysterious, one might almost say 
magical, power ; the mere recitation of them, if correct and 
faultless, brings that power into action. 

These prayers are not to be recited merely on particular 
occasions ; they do not secure help and deliverance in times 
of imminent danger and difficulty alone. As the demoni- 
acal powers are constantly lurking in ambush to do injury 
unto men, it is commanded to say prayers, even as a sort of 
preservative, regularly at fixed hours of the day, and in all 
constantly-recurring occupations and actions. 

For the modern Parsees the precise forms of prayer 
are strictly laid down; a brief survey of them will be 
sufficient^. 

On rising, washing, and dressing, especially on tying the 
sacred string, a series of prayers are to be repeated. Next 
follows the special morning-prayer. Before and after each 
meal, likewise, prayers are said ; and in the evening, 
before the Parsee goes to sleep, he has, further, to reflect 
upon and examine what he has done in the course of the 
day, and then only, after reciting certain prayers, he retires 
to rest. 


^ Thus it IS said of Zarathushtra that he by means of the 
Faihd’uhu • vazryo frightened away the demons who, having 
plotted his ruin, had surrounded him (Vd, XiX, 2). Zarathushtra 
exultingly says further on: ‘(I will conquer) by means of the 
(sacred) mortar, and the cup and the hauma, and by the prayer 
(yacha) taught to me by Mazda. Bly weapon is the Vakishim^^ 
prayer \ with this I will conquer and frighten away the demons. 
This weapon is an excellent one, O thou profligate Angra Man>u V , 
Yd. XIX, 9. 

® Spiegel, iib, vol. ii, p. h seq. 
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To the prayers, which form part of the order of the day, 
are further added a number of others which must be said 
on certain occurrences, viz. after sneezing, after connubial 
intercourse, after satisfying natural purposes, after pollutions 
during sleep, after the cutting of nails and hair, as well as 
after the lighting of candles. 

Several of these cases are anticipated in the Avesta\ and 
if others are not mentioned, it may be owing perhaps to 
the incompleteness of the text. Besides these, prayers are 
naturally also prescribed for the different ceremonies of 
purification. They should be repeated, according to cir- 
cumstances, twice, thrice, four times, or even oftener, and 
must alternate with the recitation of strophes or sayings 
from the Gathas^. For deceased relations also, and all 
relatives, near and distant, it is a solemn obligation to say 
prayers and to recite the sacred hymns 

There are, on the whole, four prayers which can be 
adapted to the most diverse occasions. Three of these are 
composed in the antique dialect of the Gathas, the fourth, 
the prayer Yeghe-hdtam^ shows the same language as the 
later A vesta. The prayer Airyema tshyd is of subordinate 
importance, whilst the efficacy of the two others is com- 
mended in the Avesta in inspired words. Unfortunately 
the text is extremely difficult and obscure, so that none of 
the attempts hitherto made to interpret it can be considered 
as perfectly satisfactory^. 

The prayer Ashem vdhu is translated by Haug in the 
following manner 

‘ Righteousness is the best good ; 

A blessing it is ; a blessing be to him 
Who is righteous towards Asha*vahi^ta- 


^ Vd. XVIII, 43 and 49; XVII,* vide Duncker, GdA. iv, 
pp. 

^ Vd. VIII, rp; XI and XU; XIX, 22. 

® Vd. XII 

^ Spiegd, vol.ii,p.466seq.; Haug and West, * Essays on 
the Parsis,' p. 141, note 2. The text is found in Bartholom^, 
pp. 6S--66. Comp, now also Roth, ZddmG, XXXVHIJ p. 437. 
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Its meaning is praised in the Hadokht-Nusk^ All that 
is good and excellent is comprised in it, and all other 
prayers are, so to say, included in it. But foremost 
amongst all the forms of prayer is the Ahiina-varya, or, as 
it is called by the Parsees, the Honovcr • 

‘Just as a heavenly lord is to be chosen, 

So is an earthly master for the sake of righteousness, 
As a giver of good thoughts, and of the actions of life 
towards Mazda. 

The dominion belongs to the lord whom he has ap- 
pointed as a protector for the poor.’ 

Regarding this prayer it is said that Ahura Mazda first 
uttered it, and that it existed before the heavens, before the 
water, before the earth, before the animals, the plants, and 
mankind-. One should recite it without any omission, and 
not intermix it with anything foreign, if it is meant to have 
its full effect. Whoever recites it in the manner prescribed, 
his soul crosses over the bridge which separates this world 
from the next, and reaches the highest paradise, the most 
brilliant stars. 

The Honover is the best prayer that ever has been and 
ever will be spoken. As long as the earth exists it must 
be recited, and it will protect from death him who says it 
and who remembers it. 

Lastly, it is expressly declared in another passage that 
this prayer, which had the Highest God for its author, was 
also recited by the prophet Zarathushtra : 

‘ Renowned in the country of Aryana Vaija hast thou 
first, O Zarathushtra, said four times the AJmna- 
^arya^ dividing it into verses®.’ 


^ In Westergaard, Yt. XXI, note ; Haug and West, ‘ Essays/ 
p. 218 seq. 

* Ys. XIX; Haug and West, ‘Essays/ p, 185 seq. 

® Ys. IX, 14; cf» Haug and West, ‘ Essays/ p. 179. In my 
Emdhuch I have wrongly intexpreted the epithet inkrethwai; it is 
certainly derived from root SarssSkr. hkar bhT*^i^ N.P. Imtidan. 
Comp, also Geldher, Mtirih^ p. ‘ four times with the trans- 
position of paits.’ 
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Besides prayers, sacrijfices and offerings may also be 
noticed here. But as these were only of a private nature, 
offered only in the rarest cases, and conducted mostly by 
priests, they will be discussed hereafter. 

On the other hand, I must here mention the tending 
of the hearth-fire, as this was undoubtedly the daily and 
constant duty of every master of a house, and consequently 
belonged to household customs in the proper sense of the 
word. 

With the employment of fire begins the civilization of 
mankind, and this beneficent element, the use of which, 
like speech and reason, distinguishes men from beasts, 
enjoys on that account divine veneration everywhere on 
our globe. To the Avesta people, however, it is some- 
thing more than the mere foundation of civilized life. 
With them it is at the same time the holiest and the purest 
element, the reflection of their Highest Deity, Ahuia Mazda. 
It is moreover the symbol of moral purity, and a strong 
weapon of defence against the demons. During night and 
darkness, when the wicked demons are at their work, fire 
produces light and brightness, and frightens away these 
hellish spirits. 

Fire is directly called Ahtirahe Mazdao puthra ' the son 
of Ahura Mazda ’5 he is His earthly image, of the same 
nature and essence with Himself. He is a genius who, 
after the creation was completed, first spontaneously 
descended upon the earth in order to protect the creatures 
devoted to Mazda against the powers of evil This is 
proved by the fact that Asha-vahishta, the genius of ‘ the 
best piety, ^ is at the same time the genius of fire. Hence 
also the hearth-fire, as the centre of the house, is the 
symbol of a fixed settlement ; and the latter, on the other 
hand, is the characteristic or token that distinguishes the 
righteous and faithful from the impious. 

The worship of the hearth-fire amongst the Indo- 
Germans deserves a succinct description. Amongst the 


^ Spiegel, E. A. vol. ii, p. 41 seq. 

® Vtda Spiegel, Traditicndk Literaiur der Pamn^ p, 332. 
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Iranians it is called nmdnd-paiti^ ‘the master of the house,' 
amongst the Indians, which means the same thing. 
With the Greeks and Romans also it is the centre of their 
family- life. Round the lorna, the consecrated hearth, 
assemble the family on the Apaturian and Amphidromian 
festivals. The patcr-fajnihas or the 7 }iaf€r-fahnhas looks 
after the cult. All libations that are offered begin with 
the Hestia. 

Near the hearth of a Roman house stand the images of 
the Lares and Penates. The marriage-ceremony is per- 
formed near it, as was customary among the old Indians. 
The young couple are received at the entrance into the new 
house with the fire of its altar. Near the hearth is placed 
the nuptial couch. 

Similarly, in the house of the old German an ever- 
burning fire blazed on the hearth, as an emblem of the 
everlasting duration of his family and his race. Round 
about this fire stood the images of the household gods 
carved in wood. It was the centre of the family worship. 
A remnant of this old custom survives still in the sports of 
children. 

The mighty Fire which is useful to the pious in a multitude 
of ways, but which annihilates the vicious in the form of 
deadly flashes of lightning, is commended in the Gatlias : 

‘ After Thy Fire, O Ahura, the powerful, do we yearn 
in a pious manner, 

After the swift, mighty, that rejoices the creation, 
and lends manifold assistance, 

But which, O Mazda, works the destruction of the 
enemy through the bolts of his hands 

From the smoke and the flame of Fire it was believed 
that the Will of the Deity could be recognized. His 
crackling flame was the means whereby He spoke to men. 
In doubtful cases especially the oracular decision of Fire 
appears to have been often invoked 

The hearth-fire, however, must also be preserved and 

i Xs. ?:xxiv, 4. 

® Ys; XXKI, 3 and 19* Cf. further infra* 
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tended by men. According to a certainly very ancient 
idea, it must at no time, not even in the night, be ex- 
tinguished. It must continually blaze and shine as a 
never-resting champion against demons. When the bright 
flame becomes extinct, the good spirits, who protect the 
house from the terrors and dangers of darkness, disappear 
from it. 

The fuel must be dried before it is used\ in order not to 
contain any moisture which would cause the two elements, 
water and fire, to clash. Moreover, the proper kind of wood 
must be selected, some fragrant species, such as Hadhanai-^ 
pata being most desirable The bark was probably stripped 
of the wood before burning \ 

The wood must be carried with clean-washed hands, 
and this is a duty which is to be fulfilled at the beginning, 
middle, and end of the night, but particularly at early 
morning when people rise from their beds with the first 
crowing of the cock. Otherwise the demon of want 
and lust, would cause damage to the fire and it might die 
out from lack of fuel. 

Furthermore, Fire actually shows his gratitude to him 
who bestows due care upon him. As to the master of the 
house, he blesses him above all things in his domestic life, 
allows a goodly number of able sons to grow up, and all that 
belongs to him to improve in power and importance. 

‘ May herds of cattle follow thee and men in numbers 1 
Maya powerful mind and an active soul follow thee ! 
Mayest thou pass thy life with a merry heart all the 
days that thou Hvest!’ 

‘ This i$ the benediction of Fire unto him who brings 
him fuel, dry, picked out at daylight, rightly prepared 
with the intent of the holy commandment®/ 

^ Comp, the whole section Vd. XVIII, i8 seq. 

® Ys. LXII, 10 ; Vd. VIII, 2 ; Vd. XVIII, 2 7 (the stopping of the 
bark is perhaps meant by yaozhd^a^. We may compare the state- 
ment of Strabo (p. 732), that the Persians offered sacrifice to the fire 
by laying one over the other pieces of wood without rind* Wind- 
ischmann, Zoroastruche Siudim, The fuel is called aema. 

« Vd XVHI, 27 5 cf. also Ys,LXII, 10. 
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The numerous commandments of purification, which are 
given by the Avesta for almost all imaginable occurrences, 
have a direct and important bearing upon the daily life of the 
Zoroastrian. They are multiplied to such an extent, that 
the excess of formalities and ceremonies must necessarily 
choke the deeper sense which underlies them 

The Indians, also, look upon a variety of objects as 
impure, and believe that their impurity may be transferred 
by contact to men, who have then to remove it by means of 
prayers, ablutions, and other similar remedies. But this 
idea is among the Iranians of the Avesta carried to its 
furthest extreme, and has consequently, as affecting 
ordinary life, a still greater importance and meaning. 
The notions of the Brahmanical Indians and the Eastern 
Iranians, moreover, exhibit in this respect a striking 
resemblance even as to details, and, indeed, in such a 
manner that we have a right to regard them as very 
ancient, and to trace them at least to certain common 
fundamental aspects, which have been transmitted to us 
from Arian antiquity. 

In the Avesta, dead bodies are pre-eminently considered 
as impure. How^ever, the logic of this view is very sensible 
and excellent. Impure are only the corpses of originally 
good and pure beings, and they are so, indeed, on the 
ground that the party of light has sustained a loss on 
account of their death. If, on the contrary, a vicious 
person dies, it must be regarded as a gain ; his dead body 
cannot therefore exercise any corrupting influence^. 

Thus it is principally the dead bodies of pious human 
beings and those of particularly holy animals, such as the 
dog, from which contamination issues. Immediately after 


^ Thus it is said in Vd. V, 36 : ‘ Limrig a destructive, evil 
person, as for example an ashemaugha, directly or indirectly 
causes pollution to the creatures of the blissful spirit, O son of Spi* 
tama, Zarathushtra ; limng he smites the water, extinguishes the 
fire, and carries away the cattle ; living he inflicts upon the pious 
man such a wound as robs him of his life or disfigures his body. , . 
but^noi Vekenl 
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death has taken place, the demon of putrefaction^ prevails 
and enters the corpse in the shape of a fly, and therewith the 
dead body has fallen into the grasp of the evil powers and 
pollutes whatever comes in contact with it. 

The different degrees of pollution are laid down most 
minutely^. The principal distinction is that made between 
immediate contamination, when one comes into direct 
contact with the impure object itself, and the indirect 
pollution which spreads of itself from a defiled person or 
things. 

Not only men, but beasts also, may be polluted ; and 
even utensils, particularly those which are used in religious 
ceremonies, clothes, etc. 

Water is impure when a dead body has been rotting 
in it, or when it has been poured upon a carcass ; the 
roads upon which corpses are conveyed also become im- 
pure, and so do houses in which anybody has died ; in fact, 
any piece of land upon which a dead body has lain. 

Above all, the holiest element, fire, was naturally most 
exposed to defilement, and it had to be therefore pre- 
served with great care, so that it might not come into 
contact with anything impure. It is always water or fire 
which must be taken to a safe place when a death or similar 
occurrence of polluting influence takes place 

Even by its employment in daily life, more particularly 
by its application to industrial purposes, fire became un- 
hallowed, according to the notions of the Avesta. Hence 
it had to be purified from time to time, and to be brought 
back to the * lawful place,’ the holy fire-altar of the com- 
munity, and by fetching thence a fresh brand wherewith to 
revive the fire of the home-hearth^. 


^ Druj-nasush, 

® Comp. Spiegel, EA* vol. lii, p. 693 seq. ; vide Vd. V, 27 seq. 
and the remarks in my ffS. pp. 85-86, Duncker, GdA. IV, 
pp. 161-162. 

® Hdm-ratfhwa and fmii-raeihwa, 

* Comp. Vd. VIII, 73 seq., upon the treatment of the fire with 
which a corpse was burnt; Vd. V, 39 seq.; XVI, t sec 

* VdVm, 82seq. 
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Here also we come across the traces of a very ancient 
fire-cult. Analogies of the most striking kind to this 
custom of the Avesta people are to be found among the 
Greeks and Germans. 

In Lemnos, the most holy centre of the worship of 
Hephaestus, it was a custom annually to extinguish for 
several days all the fires in the whole island. A sacred 
ship then brought from the altar at Delos a fire-brand 
with which fresh hearth-fires were kindled throughout the 
island amid the loud rejoicings of the people 

In Germany also, there existed until modem times 
in several districts (as in the country of Marburg and in 
Lower Saxony) the custom, manifestly descended from 
the heathens, of extinguishing now and then all the hearth- 
fires. By rubbing a piece of wood on a wheel, that is, in 
the old solemn manner, fresh fire w^as then kindled, from 
which ever>"body ignited his own piece of wood and carried 
it homek 

The common fundamental idea of this custom amongst 
the Iranians, Greeks, and Germans, is that the fire in daily 
use, communicated from one log to another, must have lost 
in purity through the service of men in course of time, and 
had therefore to be restored and renewed by fresh fire, the 
pure, celestial, and still unpolluted element 

The pollution of men, clothes, implements and such like, 
had to be removed by w'asliing with w^ater and cow’s urine. 
The latter is regarded also by the Indian as miraculously 
efficacious, and is frequently prescribed in the code of Manu 
as a means of purification^. 

Besides such ablutions, rubbing with earth and fumiga- 
tion are employed. The latter remedy is used, besides the 
recitation of sacred mathras (sayings), for the purification 
of dwellings ^ 


^ With this comp. A. Kuhn, Die Herabkun/t des Feuers, 

* Manu, V, 59 seq. ; for particulars vide Duncker, GdA. IV^ p. 
ia8 seq, 

5 Vd. VIII, 2; XII; IX, 32 and XIX, 24 (with this comp, 
my Sfdh, p. 107), 


8o 


PRIVATE LIFE. 


The fire had to be conveyed outside the house polluted 
by the death of an inmate, and it could only be brought 
back after the lapse of a month during summer, or of nine 
days during winter^. 

Defiled land had to lie fallow, defiled water had to be 
baled out and thrown away. Roads, after a dog had been 
led over them, had to be reconsecrated by the priest reciting 
certain prescribed prayers^. 

The purification of vessels was to be repeated the oftener 
the more valueless the material was of which they wei c 
made. Vessels of lead and wood, when even once polluted, 
remained impure for ever ^ 

Nor do only dead bodies cause pollution. According to 
the view of the Avesta, women after childbirth are likewise 
unclean. Among the modern Persians the period of forty 
days is fixed for a woman lying-in, and during that time 
she must remain apart from her husband. Analogous to 
this are also the precepts current among the Parsees of 
Bombay. The woman is brought to the ground-floor of 
the house before her delivery. After the child is born, she 
remains in the same place for forty days. It is only after 
the lapse of this term, and after performing ablutions with 
cow’s urine and water, that she can again associate with 
other members of her family, and devote herself to her 
husband^. 

The Mosaic law determines a period of thirty-three days 
after the birth of a boy, and of sixty-six days after that of 
a girl, during which time the woman who has been con- 
fined is regarded as unclean, and remains within doors ^ .... 

During their menses also women are impure, and to a 
certain extent in the power of evil. They are unclean, and 
impart pollution to objects and persons surrounding them. 
Consequeiltly they are lodged during that time in a special 

^ V<J. V, 39 seq. 

^ Vd. VI, I seq.; VI, 33 seq.; VIII, 14 seq. 

® Vd. VII, 73 seq. 

* Polak, Ferstm, i, p. 220; Dossabboy Framjee, ^The Parsees,* 
p. 63. 

® Leviiuus, XII, 4 seq. 
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place, where they remain perfectly secluded from all that 
could be exposed to defilement. 

Their place shall be covered up with dr}- dust, and be 
cleared of all plants and weeds : it shall be situated higher 
than the surface of the rest of the house, so that the eye of 
the woman may not fall on the hearth-fire and defile it. 
Fifteen steps distant must that place be from the sacred 
elements, water and fire, as ^\ell as from the sacred chattels 
used in offerings ; and only as far as three steps distant can 
pious men approach it. 

Even now in [a fciJ\ Parsee houses such a resting-place is 
found for unclean women, which is called Deshtdmsfaa. It 
is an apartment void of every comfort, and from which one 
can neither perceive the sun, nor the moon, nor the stars, 
neither fire nor water, nor sacred vessels, much less any 
men^. 

Three days were regarded as the normal period of 
menstruation, and the ninth day was its utmost limit. If it 
continued still longer, it was the work of the demons, an 
appearance of sickness. Under ordinary circumstances 
the isolation of the woman continued for four days, and 
only after fitting ablutions could she return amongst other 
people®. 

In modern Persia it is enjoined that women should 
refrain in such cases seven or eight days long from bathing 
and from holding any intercourse with their husbands. The 
Mosaic law prescribes a separation of seven days, during 
which time women are unclean and are forbidden to men^. 

Of course the Avesta likewise forbids men conjugal 
intercourse with their wives during their courses ; the in- 
fringement of this prohibition seems to have been at first 


^ West, ‘Pahlavi Texts,* part i, p. 27^, note 4. Very detailed 
statements regarding the treatment of menstruating women are 
contained in the Tract Shdyast~ld~Shqyasi, chap. 3. 

® The statement essentially rests on the beginning of Vd. XVI, 
where the management of a mirika • chikrmaiU) dakhshiavmli) ff(h 
huncmaiii is discussed - . , 

» Polak, Fersimy i, p. 203; Leo. XV, 19. 

V03L. I, G 
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considcied ev’en as an inexpiable sin. Later on a milder 
view was taken of it, for another penalty, though indeed a 
very high one, was set upon it. If the guilty one avoided 
the punishment, he was regarded as one damned, and was 
abandoned to the infernal powers^. 

A similar rule of conduct as that for menstruating women 
is also prescribed by the Avesta for such as have mis- 
carried. These must also be lodged in a separate place, 
furnished with an enclosure, and thirty steps distant from 
fire, water and sacred utensils ; the ground being as dry as 
possible, and cleared of plants. People must again remain 
three steps distant from it. During confinement they 
receive as food first only milk, then fruits, and later on, 
after the lapse of tliree days, meat, bread, and mad/tUj but 
no water^. 

The ceremonies through which impurities were removed 
were of very different descriptions. Sometimes they con- 
sisted in the washing of the head, sometimes in that of the 
hands and arms, sometimes in that of the entire body^. 
Particular importance w^as attached to the cleaning of the 
nine doors or openings of the human body, viz. of the eyes, 
ears, and nostrils, of the mouth, &c., because through them, 
so to say, the interior of the human being is connected with 
the exterior world 

In the higher and more unusual cases of pollution the 
Zoroastrian could not even undertake to perform the cere- 
mony himself, but had to call in a priest. Particular efficacy 
was held to belong to the so-called purification of the nine 
n^kts.vMcb Spiegel has fully described on the basis of the 


* The idea in Vd. XVIII, 6?-^6 and KVI, 14-16 on the one 
hand and that in Vd. XVI, i y on the other seem to contradict each 
other. We have here probably again to do with two different views, 
of the Vendidad (comp. ZddmG. vol xxxiv, p. 415). 

® Vd. V, 4^; cf. Geidner, ZIZ, xxv, pp, 209-210. 

* Frcmdiii^ upumMH, Vd. VIII, 98. Comp. Spiegel, Av. 

Uh vol ii, p. Ixxxv. 

^ Vd. V, 54 ; cf. Geidner, xxv, p. apg ; Vd. Ill, 14 (ZMmGn 
vol xxxiv, p. 419), 
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statements contained in the ninth chapter of the Vendidad 
and of the traditional supplements ^ : — 

^For such a purification a barren piece of ground is 
selected, where there is neither water nor tree, and which 
is distant from hre and from pure beings. Six holes are 
then dug in the ground, two fingers deep in summer, four 
fingers deep in winter, each of them a step distant from the 
other ; afterwards three more holes are dug, which are three 
steps distant from the six before mentioned. Round these 
holes twelve circles are drawn, in such a way that three 
circles surround the three holes, three the six holes, three 
all nine, and lastly three more surround them all. The 
defiled person stands near the six holes inside the circles, 
the priest outside of them. After a short prayer is recited 
by the priest, and repeated by the polluted one, the latter 
is besprinkled by the purifier with the urine of the bullock, 
which is first poured into a vessel (commonly a spoon) that 
is fastened to a stick containing nine knots ; in this way the 
priest can approach the body of the defiled with the spoon, 
although he himself stands outside the circles. After the 
polluted person has cleansed his whole body with the urine* 
the A /mna-varj^a is recited, and thereupon the uncleanness 
or, according to the notion of the Iranians, the demon of 
uncleanness, leaves the man. The person purified then 
approaches the other five holes, at each of which the priest 
recites the Ahtma’-varya anew ; near the sixth hole he rubs 
himself fifteen times with earth, and washes himself after- 
wards with water near the remaining three holes. After 
this he has still to wait for nine nights, and to wash himself 
every third night ; then only is he again fit to associate with 
other people.’ 


^ E, A, vol. iii, pp. 698-699 ; {Av. uh, vol. ii, p. Ixxxv. seq.). 

[In connection with the Bareshnum Ceremony of purification 
for any Zoroastrian man or woman, it would be very interesting to 
read Dr. West's elaborate description of the same, given in his 
* Fahlavi Texts/ part ii, pp. 431-454. 2>.] 
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§10. Death and Disposal of the Body. 

Death is regarded in the Avesta as a separation of the 
body and the soul ^5 as an analysis of the two constituent 
parts of man, of the perishable matter and the immortal 
everlasting force which had made her abode in the body 
during life. The activity of the soul of man manifests itself 
according to different tendencies and in different spheres. 
Consequently the Avesta assumes the existence of several 
faculties of the soul, which, dissimilar in their nature and 
mode of operation, reside in the human body. We shall 
later on make it our business to express our thoughts on 
the Avesta doctrine of the soul. At present it will suffice 
to prove that the soul and the vital power are not identical ; 
through the decay of the latter the soul is forced to quit 
the bod3% 

When death takes place, the soul does not at once depart 
entirely from the body to which it once belonged, but still 
remains for three days and three nights in its vicinity^. 
Death is, therefore, a kind of transitional stage, during 
which, however, the soul experiences a foretaste of the 
fate that awaits it. The soul of the pious man already 
feels the delights and joys of Paradise, but that of the 
impious man the anguish and torments of Hell. 

The body of the deceased Mazdayasna falls a prey to 
the powers of evil as soon as the soul has vanished from it ; 
yea its activity has ceased. It can never subdue and impair 
the kingdom of Angra Manyu. The demons rejpice over 
its death, From the Northern regions which are con- 
sidered by the Eastern Iranian to be the abode of every- 

' Asiascha haoihagkascha * Vd. VIII, 81; XIX, 7, 

Designations for* body ' are, besides mti^ the rather irregular azdihuh 
(Pskeieton), u%\i(ana (‘ form, outward appearance,’ comp. Geldner, 
K.Z. X3CV, p. 309, note 1), and kehrp. Ys, LV, t, 

» this includes the moral and intellectual power of man 

{unfan and hmdhagh), as well as the guardian spirit {/ravashi) ac- 
companying it during life. With this description comp. Yt. XXII ; 
mxt Haug and West, ^Essays/ p. ztg seq. 
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thing evil — where the waterless, barren deserts extend 
where the burning w inds of summer and the snow-storms 
of winter blow, where hostile tribes dwell — comes the 
ghost of the corpse, the frightful Druj-xasusii h It takes 
possession of the corpse in the shape of a fiy, probably 
because on every^ corpse are to be seen fnes — in themselves 
loathsome and impure creatures. It has its chief seat in 
the nose, the eyes, the tongue, the jaw-bones — here by 
metonymy used for ears, — the sexual organs, the chines ^ — 
that IS at the doors of the body, — which alwa3“s appear 
subject to pollution to a particular extent^. 

From the dead body the impurity spreads itself further 
in the house in which the corpse lies, and to everything that 
is in It. It communicates itself to survivors and relations, 
and does so the more the nearer they have stood in 
relationship to the dead. There now begin a series of 
ceremonies, which I have alreadj?* described, for the pur- 
pose of washing away the pollution. 

But the most peculiar ceremony, which is performed on 
the dead body itself before its disposal, is the Sagdid. I 
here confine myself to the most essential points, since this 
subject has been before fully and frequently treated ^ 

The ceremony consists in leading a dog towards the 
deceased, so that his eyes may fall on the corpse. I may 
here mention that they ascribe to the glance of a dog the 
power of scaring away the Evil Being. With the same 
view evidently a dog is conducted over the way by which 
a deceased person has been carried, in order to make it 
again accessible for men and beasts. 

The dog to be employed for the SagdJd must have 


^ Vd. VII, 2 [so to say, the wind of putrefaction]. 

® Vd. Ill, 14; IX, 40. Comp, supra, p. 82. 

® The word comes from N.P. sag * •{•did from the infinitive 
didan, from rt. dt * to see.^ Vide the commandments of the Parsee 
tradition respecting this custom in Fahkvt-Vendiddd, III, 48; 
and in Sh^ast-la-Shdyasi, 11 , 1-3 (West, * Pablavi Texts/ part i, pp. 
245-246) ; compl fiirther Spiegel, Av. tik vol. ii^ p. xxxil seq. 5 
ibid. JS,A. vol. iiij jor seq,; Dossabhoy Framjee, *The Parsees/ 
p. 93 seq. 
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certain special marks : he must be four-eyed— this I shall 
explain further on— he must be of a yellow colour or white 
with yellow ears 

A very ancient popular idea lies at the root of this entire 
custom, the knowledge of which, however, was wholly lost 
even to the Avesta people According to the old Indian 
legend, Yama, the god of death, has two dogs who follow 
him. They guard the path leading into the next world, 
and alarm and frighten the souls wandering therein. Or, 
like a hunter, Yama sends forth the dogs as his messengers, 
to bring home the souls who have fallen into his power. 

In a funeral song of the Rig-veda they call out, therefore, 
to the deceased : 

‘ Run straight past the two dogs of Sarama, the four- 
eyed, parti-coloured.’ 

Or the departed ones are recommended to the protection 


^ Spanem • zairitem * chaihru • chashmem * spaetm * zairi-gaoshem, 
Vd. VIII, 1 6 , 

^ [We cannot see how the Avesta people could have been igno- 
rant of this onental idea regarding the power of the spintual dogs 
on the Chinvat Bridge, or of what is already alluded to in the 
passage (Vd. XIII, 9 ), where the soul {urva) of the deceased person 
is represented as being (on the morning of the fourth day after 
death) accompanied by his conscience {da^na, i. e. the consciousness 
of his own good or bad actions), together with the two spiritual dogs 
(Le. spiritual confidence and watchfulness over one’s self), called 
in tte Avesta p^sku-pSna, or ^{the dogs) that guard the bridge.' 
Their work is to preserve the soul, during its passage, from any evil 
infiuence of the hellish fiends (probably distrust in one’s own moral 
behaviour), which are supposed to be haunting the Bndge of Judg- 
ment in order to drag away the pious soul into hell. We would 
rather presume that the dd Iranian notion regarding the Sagiid^ as 
scaring away any evil influence, is quite in accordance with their 
conception of the peshu-pdna dogs. By the commandment of the 
S(3gdid and the exposition of its influence produced directly upon a 
dead body, the Avesta introduces, so to say, a new element in the 
useful characterisdcs of the dog’s eye, via. its magnetic power in 
checking the contagious impurity of a corpse. Ctomp. Haug and 
* Essays,* p* a 40 , ^ 
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of the two dogs in order that they may conduct them 
safely to the shades: 

‘Those are thy watchers, 0 Yama, the two dogs, 
The four -eyed, the path - watching, men -contem- 
plating, 

To them surrender this dead, 0 king, 

And grant him safety and freedom from pain!’ 

To this is then added the wish that he may himself be 
spared from the dismal companions : 

^The two broad-nosed, soul-robbing, brown 
Messengers of Yama wander among men ; 

Those shall, to contemplate the sun, 

Grant us once again a happy life!’^ 

In order to prove the high antiquity of this myth, I shall 
here only mention the guard at the gate of Hades, the 
hell-hound Kerberos or the dog Garm, who, according to 
the narrative of Edda, raises his howling at the breaking of 
the twilight of the gods in the depth of the Genupa 
Hollow 2 . 

If, therefore, in old Iran a dog was conducted towards 
the dead body, it was, originally, only intended thereby to 
indicate in a symbolical way, that the soul of the deceased 
w^as given over to the god of death and his followers, and 
was at the same time recommended to their protection. 
The myth itself, in conformity with the unvarying character 
of the Avesta religion, was forgotten in course of time, but 
the ceremony was firmly adhered to, and the once very 
ingenious custom sank into an empty unintelligible form 
which has survived to the present day amongst the latest 
adherents of the Zoroastrian doctrine®. 

It is highly characteristic, how the epithet ‘four-eyed' 
was explained in a sober rationalistic manner. Originally, 
in the poetical language of the myth, the great watchful- 

^ Rig-veda X, 14, 10-12. Comp. Max MtiUer, ‘ Lectures on the 
Science of Language,’ vok ii, p. 435 seq. ; Kaegi, Der Rig^-mda^ pp^ 
59-60, particularly note 
* VdlmpB, 4§. 

^ the tran^tofs pote a on tfee preceding 
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ness of the dog was chiefly to be emphasized. Hence the 
precept was construed to mean that the dogs employed for 
the Sagdld must have two black spots over their eyes that 
the ceremony might be efficacious h 

After the performance of the Sagdld^ for which the tradi- 
tion naturally gives the most detailed casuistic rules of 
direction, the dead body was disposed of. The disposal 
neither consisted in bui*)dng noi in burning, but, according 
to the Zoroastrlan ritual, m exposing the corpse on a 
lonely place to be eaten by birds, dogs, and ravenous 
animals. 

Herodotus relates that this mode of disposing of the 
dead was common amongst the Magi, that is, amongst the 
Persian priesthood. Strabo mentions it in connection with 
the Hyreanians, and Cicero expressly distinguishes between 
the funeral customs of the Magi and those of the Persian 
nation \ 

Among Westerns that remarkable injunction of the 
Avesta regarding the treatment of the dead, which appears 
to us so unnatural, was also well-known. But there is no 
doubt that it never found acceptance throughout the whole 
of Iran, but was possibly confined to the North-Eastern 
districts and, moreover, entirely to the priesthood. The 
Avesta itself informs us that in Chakhra, that is, somewhere 
in the district of Meshed, the dead were burnt, and that in 
Harahvaii^ where people do not seem to have very strictly 
adhered to the Zoroastrian commandments, they were 
interred \ 

The exposure of the dead owed its origin, as it appears, 
to the natural condition of Eastern Iran. The waste lands 

* In Vi XIII, 9 the dog is also called peshu^pana ^guarding the 

bridge, the passage (to the next world),’ which reminds us of the 
fvdtiau paiktfa^skl in the Rig-veda i chathur^ahska is identical 
with chathru-chashma (Kuhn in Bat^fs Zetkehrift ftir deufsekes 
Aimhurn, vol. vi, p. 125 ; Weberns Indhche Siudim, vol. ii p, 206 • 
vide BS, ^ » y ^ > 

* Spiegel, £,A, vol. hi, pp. 703-5-0^.^ 

* Vi I, 17 {m^kpacfy0 ‘the burning of the dead,*) ahd 13 
{mmhpqpa ‘the imykg of ^ dead*). 



DEATH AND DISPOSAL OF THE BODY. 89 


immediately adjoining its borders were themselves com- 
parable to a gigantic grave. They to a great extent 
suggested the Idea of conveying the dead thither and aban- 
doning them to their fate. Besides people were also com- 
pelled to do so. when anybody — and this was certainly not 
rare — lost his life in longer or shorter wanderings through 
the sand and salt-steppes. 

We must also add that, considered from a strictly logical 
stand -point, the burning as well as the burial of the dead 
contravenes the whole idea, respecting the world, of the 
Avesta and its followers. Through both, the impure 
corpse, which has fallen a prey to the demons, comes in 
contact with, the essentially sacred and pure elements, 
with fire and earth. Such a pollution however wsls to be 
avoided under all circumstances. 

The exposure of the dead body was certainly an old 
custom which, though perhaps not in general use amongst 
the kindred Indians, was nevertheless now and then put in 
practice in all urgent cases. The Atharva-veda seems to 
us to bear witness to this fact. It distinguishes between 
the manes of such as were buried, thrown aside, burnt or 
exposed. We may believe that it here enumerates the 
different modes of disposing of the dead, with which it was 
familiar and which it considered to be lawful h 

Here everybody will naturally be reminded of the Kafirs, 
a very remarkable nation inhabiting the high mountain- 
valleys of the Hindukush, which are difficult of access and 
situated on the North of CabuL With them it is a general 
custom to expose the dead, without interring them, in deal 
chests on the summits of mountains, that is, on the most 
elevated points^. If we further consider what an im- 


^ Atharva-veda XVIII, 2, 34. The expressions are > nikkata, 
par op fa (from rt. vap + par^^ dagdha^ tiddhiia. Comp Zimmer, AiZ.p. 
402. We have observed that m the Avesta uzkdana indeed also desig- 
nated the scaffold erected for the exposure of the corpse [Hdh s. v.) 

^ Masson, ‘ Narrative,' vol. i, p, 224 : ' It is agreed that the Siaposh 
place their corpses in deal boxes and, without interring them, 
expose them on the summits of hills.' Comp. Elphmstone,s‘ Kabul/ 
vol ii, pp. 336-33^ ; Spiegel, E.A. vol i, p. 39S. 
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placable hatred the Kafirs cherish against the followers of 
Islam, and how they have been able to preserve their free- 
dom and independence, especially in the exercise of their 
religion, in spite of all the efforts of their enemies, that 
remarkable custom might lead us to recognize in the 
Kafirs descendants of the old Zoroastrians. It must, how- 
ever, be taken into consideration here that, according to the 
^ Inquiries ’ of Trumpp, the Kafirs speak an absolutely 
Indian language. At all events we shall have to wait for 
still fuller and surer accounts before we can form a definite 
opinion regarding that nation. 

In the exposure of the dead, we have, therefore, to deal 
with a custom, which, due to local circumstances, was most 
probably occasionally practised before the introduction of 
the Zoroastrian Reform. As that custom completely cor- 
responded to the spirit of the reform, it was accepted by its 
originators and laid down as a generally binding precept. 
But that, previous to the burning of corpses, this custom 
was most widely spread amongst the Indians is strikingly 
proved by the linguistic usage concerning it. 

The place which is destined for exposure bears the 
name of DAKHMA. This word originally meant, as clearly 
appears from its derivation, nothing else than the place 
for buraingh 

The dakhmas must be erected on places situated on 
high, on the tops of hills or slopes. Dogs and wolves, 
foxes and mvenous birds can thus easily perceive the 
corpse there laid down and seize their prey^ The so-called 
Towers of Silence, which serve the Parsees in Bombay as 
places for the disposal of their dead, crown the summit of 
the magnificent Malabar Hill which rises above the city. 
The view which they present is naturally most gloomy. 
A body of lazy vultures, densely crowded, guard the edge 
of the Tower. There they sit immovable and motionless, 


^ Dakkma comes from rt dass^Skt, dah bnrn.* [Others 
derive it fiom rt. dak Skr. dm^ » Gr. ' to bite/ Hence it may 
originally mean the place where dead bodies are ccmsumed either by 
Insects (in the , grave), or by vultures (on the tower). Tr,} 
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save when a funeral procession approaches and the Rock 
are filled with excitement. The}^ fiy upwards with screams, 
and as soon as the dead body is laid within by the bearers, 
they throw themselves with greedy haste upon their prey. 
In a few minutes the dreadful w'ork is finished, and the 
birds return satiated to their place to wait for fiesh food. 

Originally, the dahhmas were certainly nothing more 
than natural hills or primitive elevations of sand, earth, or 
stones. In course of time the structure became a more 
elaborate one. It is a rule that the dakhma must be 
uncovered and exposed to the solar rays as well as to the 
rain 

Nor are all places suitable for the erection of dakJimas, 
Wastes and unproductive pieces of land are the most fit, 
for they belong already to the evil powers and are the 
abode of demons. But the Mazdayasna lives in a con- 
stant struggle with the desert lands themselves. Plough 
and hoe are the weapons with which he takes the field 
against them, and tries to make the land, which was before 
sterile, piece by piece, arable and available for ‘the good 
creation.’ Thus many dakhmas had to be pulled down 
and re-erected further off, when civilization had approached 
them. This explains why the closing of dakhmas is 
esteemed meritorious It is a token that another piece of 
land has been wrung from the evil spirits through human 
labour and exertion. Close to the dakhmas wild animals 
are on the watch ; there dwell ghosts and demons that 
rejoice in death and destruction ; there also, as the Iranian 
very well knew, are the breeding places of manifold 
maladies and pestilential diseases^. 


^ Hence the expression kvare-dareslm * kar ‘ cause that (the 
corpse) is looked at by the sun,' quite s)Tionymously with ‘ expose 
the dead/ 

« Vd. Ill, 9 and 13; VII, 51. 

® Vd. VII, 58. [How Dr. Geiger could conceive this totally new 
?tspect of the meritoriousness of puUmg down the dakhmas^ we cannot 
imagine. The word as it is used throughout the Avesta (V 4. Ill, 9 , 
,13; V, 14, r6, 18, gr ; VII, 49, 50, gi, g6, 57, 58 ; VIII, a, &c.) 
does Ebot mean the place exposure theX^toao deadlsiCj^ 
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The corpse, which is exposed, is laid, as it seems, on a 
special layer of mortar or similar matenaP. There it 
remains, according to the expression of the Avesta, until 
it is mixed with the dust, until its fatty and fleshy parts 
have disappeared”. The birds and beasts should only 
gnaw the flesh from the bones, the skeleton, on the con- 
trary, remaining uninjured and complete, and for this reason 
the dead in the dakkma are weighted near the head and 
feet with iron chains or stones or wooden blocks. Were 
this not done, a wolf or a vulture could remove portions of 
the dead bod}% and with them pollute water and plants 

coicrcd tomb of any person, be he Zoroasman or non-Zoroastnan. 
As the Vendidad strictly orders the exposure of the dead body to 
the light of the sun, its consumption by \ultures, and the preser\ation 
of its bones m an asiodaUj so also does it forbid closed sepulchres to 
the adherents of the Lan, %hile it compels them to pull down and 
destroy any tomb, whereby to restore, as science has taught us but 
latel} , the natural punty of IVIother Earth, upon whom solely depends 
the subsistence of the animal creation. To what extent the Iraman 
s\stem of exposing the dead is more beneficial to life than the 
practice of interment, we do not here discuss , sufiice it to listen to 
the remarks of Prof. Monier Williams in his ‘Modern India and 
the Indians *; 

‘ When the Secretarj^ had finished his defence of the Towers of 
Silence, I could not help thinking that however much such a system 
may shock our European feelings and ideas, yet our own method of 
interment, if regaided from a Parsi point of view, may possibly 
be equally revolting to Parsi sensibilities. 

* The exposure of the decaying body to the assaults of innumerable 
worms may have no terrors for us ; but let it be borne in mind that 
neither are the Parsi ^ivors permitted to look at the swoop of the 
heaven-sent birds. Why, then, should w^e be surprised if they prefer 
the more rapid to the more lingering operation? and which of the 
two, systems, they may reasonably ask, is more defensible on sanitary 
grounds?' Vide pp. 88-89^ 

* I translate the difficult passage, Vd. VIII, 10, thus : ‘ Then shall 
two men, as strong and skilful as possible, bring it (the corpse) near 
naked and unclad, and shall lay it down upon a pile of clay or stone 
or upon a wooden scaffold [rather cement] (by which the dakkma is 
naturally meant) in mortar upon the earth/ 

»Vd.VU, 49, 

* Vd. VI, 4$, The pass^ Vd. V, 3-4, only 
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The skeleton requires peculiar treatment. After a certain 
time it is removed from the dakhma and brought to a place 
where beasts cannot enter, and where it is no longer exposed 
to the rain^, A detailed description of the charnel-house is 
wanting in the Avesta. The modern Parsees cause the 
dahkma to be cleaned twice every year, on which occasion 
the bones are thrown through a large opening in the middle 
of its surface, into the interior of the tower-. It is possible 
that in ancient times also an excavation was left open in the 
dakhma as a receptacle for bones. It may however be also 
assumed that originally the ossuary was altogether separate 
from the place of exposure. The skeleton also was deposited 
on a base of stone or mortar or on carpets. In case that 
could not be done, common coverings or mats, such as 
those which were then used for sitting and resting upon, 
would suffice. 

The diverse mode of treatment of the whole body and of 
the bones remaining is grounded probably on the notion 
that the impurity of the corpse attaches itself above all to 
its perishable parts, and that, therefore, the latter must be 
subjected to an annihilation as speedy as possible, while 
the bones meet with a worthier treatment. This custom 
corresponds in a striking way with a statement of Justin 
respecting the Parthians, that they abandoned their dead 
to the birds and dogs, but interred the bones when stripped 
of the flesh 

It was ordered in the Avesta to convey the dead only in 
fine and clear weather to the dakhma. The sun should 


against such an idea, for it only brings out prominently that the man 
does not become polluted by the carcass having been dragged away 
by dogs, wolves, birds, winds, or flies ; here, on the contrary, the 
question is one respecting the contamination of water and plants. 

^ With the whole section compare the beginning of Vd. VIII, as 
well as Vd. VI, 44-46, 49-50. The twofold treatment of the whole 
corpse and of the skeleton in particular, according to my compre- 
hension of the last passage, is illustrated in my Handbuch at the foot 
of page 99. 

* Spiegel, Av, Mb, vol. u, p. Ivi, 

» Justin, 4r, 3,, in Spiegel, vol iii, p. 704 



94 


PRIVATE LIFE. 


shine over them in their last journey, perhaps in accordance 
with the old popular idea, which compares the dying of the 
man with the setting of the sun in the West. In case dark 
and inclement weather prevailed, the exposure had to be 
postponed. In connection with this the Avesta expresses 
itself as follows : 

‘ If in the house of a Mazdayasna a man or a dog die, 
and if it rain, or snow, or storm, or if it be dark or 
if it be a day, when men and animals are prevented 
from going out, what shall the Mazdayasna do ? ’ 

It is then prescribed, that for such cases there shall be in 
each village and on each farm three katas, ‘ pits or cavities/ 
They must be situated in a place cleared of all plants and 
entirely dry, where neither men nor animals pass, and which 
is a few steps distant from fire and water, from sacred 
cliattels, and from the dwellings of pious men. Such a 
kata serves as a principal receptacle for the dead. It must 
be of a certain size, so that the corpse may not strike against 
the sides either above or below. Besides, the bottom must 
be strewed with sand or brick-dust, probably in order to 
prevent the corpse from touching the earth; and to keep 
away all moisture : 

® Here they shall deposit the lifeless body for two or 
three nights long, or for a month, until the birds fly 
again and the plants germinate, until the waters 
run again towards the valley and the wind dries 
the earth. And afterwards, when the birds fly again 
and the plants grow, when the waters flow again 
towards the valley and the wind dries the earth : 
then the Mazdayasna shall (bring the dead body 
to the dakkma and) expose it to the sun^' 

Vd. Vni, 4-10 ; V, 10-13. Both of the passages treat evi- 
dently of the same subject, as it occurs frequently in the Vendidad, 
though in somewhat different ways. Instead of the detailed descrip- 
tion of the weather, which is found in Vd, VIII, we have in Vd, V. 
only ‘ but when the summer has passed and the winter sets in the 
sense of course is quite the same. In Vd. VIII. the provision^ pit 
is called kita, in Vd V. avakana ; fliere the dokhm is called ^kemkt 
* scaffoid.' Comp, also my p. 81, note a* 
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If any contact whatever with a corpse caused pollution, 
such pollution must have fallen to a great degree upon the 
people who carried the dead to the dakhna. Hence this work 
was in ancient as w’ell as in modern times performed, not 
by the survivors, but by corpse-bearers, speciall}^ appointed 
for that purpose whose profession was generally held in 
abhorrencCj its representatives being excluded from human 
society 

Never can one man alone bear a corpse, as such an action 
would render him polluted for ever, even in the next ^vorld. 
There must always be two, who, after having finished their 
business, must undergo a special purification.. This consists 
in the w^ashing of the head and of the body with the urine 
of cows (and water) 

The dwelling of the corpse-bearer lies apart from the 
houses of other men, and nobody holds any intercourse or 
communion with him. In a barren, waste region does he 
live, evidently in a kind of a cavern. He is only scantily 
furnished with food and clothing ; a poor and miserable life 
shall he lead until his old age 

As soon as the corpse was laid in the dakkma and aban- 
doned to wild animals, there was yet a long period of 
mourning for the survivors. The commandments, origin- 
ating in a later period concerning the ceremonies wrhich were 
performed in the name of the dead to honour his memory, 
I may here conveniently pass over, as they have been 
collected and treated of before^. According to the Avesta, 
the relatives of the deceased had to refrain for a time from 
all intercourse with men^ During that time they devoted 
themselves exclusively to the remembrance of their beloved 


* This statement is based on Vd. Ill, 14-21 (besides Vd, VIII, 

io),with which we should compare xxxiv, pp, 419, 420. 

The co^se-bearer is called nasukasha or irUid-kasha, by the modem 
Parsees nasdsdlar. Vide Spiegel, voLii,p.xxxiv ; Dossabhoy 
Framjee, ^ The Parsees,’ p. 92, 

* Spiegel, Av. Hi. vol. ii, p. xxsviii. seq. 

* Vd.XIL Comp, above ilI>amesteter*sVeEdidad, introduction 
to that chapter* 
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dead, and sent up their prayers to Ahura Mazda for him 
and for his eternal salvation. 

The soul, however, delivered from the shackles of the 
body and freed from the clay of this earthly life, was borne 
up into higher worlds. 


II. Immortality^ and Eschatology. 

The belief in the continuation of existence after death, 
in a future world into which enter souls leaving their mortal 

^ Next to the being of a God, the doctnne of the Immortality of 
Man lies at the foundation of all religion, and of all the ammating 
prospects which can cheer us in the land of our pilgrimage. 
Remo\e from the mind the behef of a future existence and the 
hope of immortality, and rehgion becomes a shadow, life a dream, 
and the approach of death a scene of darkness and despair. Upon 
this short question, “A man immortal^ or zs he mi depends all that 
is valuable in science, in morals, and m theolog}', and all that is 
most interesting to man as a social being, and as a rational and 
accountable intelligence. If he is destined to an eternal existence, 
an immense importance must attach to ail his present affections, 
actions, and pursuits ; and it must be a matter of infinite moment, 
that they be directed in such a channel as will tend to carry him 
fons^ard in safety to the felicities of a future world. But if his whole 
existence be circumscribed within the circle of a few fleeting years, 
man appears an enigma, an inexplicable phenomenon in the universe, 
human life a mystery, the world a scene of confusion, virtue a 
mete phantom, the Creator a capricious Being, and his plans and 
arrangements an inextricable maze. 

* Since it appears that the desire of immortality is common to 
mankind, that the soul is incessantly looking forward to the enjoy- 
ment of some future good, and that this desire has been the spring 
of actions the most beneficent and heroic, on what principle is it to 
be accounted for? 

^ Whence springs this pleasing hope, this fond desire, 

This longing after immortality? 

Or, whence this secret dread, and inward horror, 

Of falling into nought ? Why shrinks the soul 
Back on and startles at destrtiction? 
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framcj in a judgment and recompense in that world, is found 
amongst the most diverse nations on our globe, in a form 
sometimes more and sometimes less distinct and definite 
Among the Indo-Germanic races this belief was evidently 
deep-rooted, and formed an essential portion of their doc- 
trine. 

According to the Rig-veda, the spirits of the dying 
follow Father Varna the primeval sun-god, into his distant 
realm, on the path which he has trodden before them. 
There the ' Fathers ’ assemble round him, in order to enjoy 
convivial feasting in the middle of heaven under the dense 
foliage of trees : 

^ Where light is, which never becomes extinct, 
And where the heavenly radiance glitters, 

There, into the immortality. 

The eternal, carry me, Soma! 

* Wliere king is Vaivasvata 
And where the innermost region of heaven is, 
Where those eternal waters are — 

O Soma, make me immortal! 

‘Where one, according to wish, stirs or moves, 

In the third stage of the kingdom of heaven, 

Where all the rooms are resplendent — 

O Soma, make me immortal! 

‘Where wish and aspiration are gratified, 

At the highest point in the sun’s rotation, 

Where desire and gratification exist together, 

O Soma, make me immortal ’ 

‘Where pleasure and mirth and gaiety 
And delight reside, where the will 
Of the willing is attained — 

O Soma, make me immortal 
In the Homeric poems a two-fold conception prevails 
r^arding the next world, which is looked for at the con- 
fines of the world, in the remote part of the West, or in the 


* Rig-veda, IX, 113, t seq. ; Geldner andKaegi,*S'iif^<f«i»^Xi<f<j 5 ?r 
Rtg*mda, p. iii; Zwnmer^ JiZ, p. 408 $eq* 

VOL. L a 
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depths of the earth. It is a dismal and foggy land, hateful 
alike to men and gods, in which the souls of the departed 
lead a visionary and fantastic life. Besides this there is 
also found the milder and more agreeable picture of the 
Elysian fields, where the fair Rhadamanthus reigns, and 
where there is neither snow, nor storms, nor even showers 
of rain, but where a cool west wind blowing from the ocean 
refreshes men. Indeed these blessed fields are at first only 
the paradise of specially favoured men, who, without under- 
going death, are carried thither by the gods^. I believe, 
however, that these descriptions have their foundation m 
old legends of a more beautiful and better future world. 
In fact in a later period only one Hades is mentioned, m 
which the good and the bad both find a place, the former 
in the fields of the blessed, the latter in the space set apart 
for the damned. 

A very striking analogy to the views of the Greeks is 
presented by those of the old Germans. Those men who 
perish fighting and remain on the field in the heat of battle 
are conveyed into the illuminated hall of the Walhalla^ 
where they, together with Odin, the war-father, enjoy merry 
war-games and jovial feasting. However all other men. 
good and evil, wander into Hel^ which is represented as a 
dismal, misty region like the Hades in Horner^. 

But nowhere, I think, does the belief in the future life 
after death stand out more prominently, nowhere are the 
ideas respecting it expressed more decidedly and carried out 
in all their details more fully, than among the Avesta people. 

Here the doctrine of immortality and of compensating 
justice in the next world forms a fundamental dogma of the 
whole system*, Without, it the Zoroastrian religion is in 
fact unintelligible* If all the powers which contend upon 

^ Odyssey, bk. XI, I. ig seq., I. 155 seq., IL 474'-476, 11 . 489- 
491 ; Iliad, bk. XXH, I 482 ; bk. XX, I. 61 seq. ; Od. bk. IV, L 
561 seq. 

® Hence the names Niflheimr ‘ land of mists * and Niflhd ' misty 
holbw/ Comp. Gylfaginning, p, 49 {Simroefc, Eddu HbmeizU p- 
S19) ; on Walhalla comp. Grimnismal, 8, 23 ; Gylf, ^-4? (idem ig, 
303-'aog). 
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earth for the kingdom of light were lost, the conviction of 
divine justice would have to be abandoned. 

So far as we are able to follow up the Mazda doctrine, we 
hnd that, even in the first period of its foundation, the 
belief in immortality is strong and active For who in that 
age would have fixed his choice upon a new religion, if the 
hope of a better life after death had not been held out to 
him as the reward of all the troubles and hardships to be 
endured for its sake ^ 

Accordingly, the first proclaimers of the Mazda religion 
in their teaching and preaching speak directly of the next 
world as being the greatest of all possessions, of the eternal 
beatitude of the pious, and of the eternal damnation of the 
impious. The believer belongs to the spiritual world, he 
shall enter into it ; the corporeal world is only the transitory 
scene of his activity, his battles, and his trials. 

‘Whosoever in righteousness shows to me 
The genuine good actions, to me, who am Zara- 
thushtra : 

Him may they (the divine beings} grant, as a reward, 
the next world, 

Which is more desirable than all others^.* 

‘That man may attain the best of all good, 

Who exhibits to us the direct path of bliss 
In this corporeal world, and in that of the spirit, 
Towards the pious people with whom Ahura dwells 
It is he, the Singer, who surrenders himself to Thee, 
O Mazda! Who art wise and blissful 

According to the Hellenic belief, the souls wandering in 

• * Ys. XL VI, 19. Vasm frashotemeni at the end of the second 
verse literally means ‘ standing in the uppermost place with a wish 
(a desirableness),’ and refers, I believe, to pardhum {mde Haug, 
Gdikds^ vol ii, p* 154; Spiegel and C. de Harlez differ). This ex- 
pression is the same as the otherwise written pard-asna • a^hu* 
Hanmii may- be translated ‘they may grant/ 

* Ys. XLin, 3. Va^heu^ • is literally ^ what is better than 
the good.’ The hvd ^ nd in the beginning is to be taken 
of the last verse {vt 4 & Haug, vol ii, pp. 65-64), 

H % 
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the next world must either pass over the ocean or be 
allowed to cross over the rivers of the nether regions in the 
boat of Charon. The northern legends of the Edda make 
mention of a bridge, the Gioell Bridge, by which the dead 
enter HeL The people on the western coast of Gaul 
believed that their dead were carried by manners over the 
sea to the foggy and gloomy Britannia 

According to the Rig-veda also the departing soul has to 
pass immense oceans before it reaches the next world. At 
one time it is a boat, at other times a bridge, ' the Bridge of 
Happiness,’ by means of which it crosses^. 

On such ideal conceptions also rests the doctrine of the 
Avesta regarding the ChinvaX. Bridge^ more probably ‘ the 
Bridge of Retribution/ upon which justice is administered 
to the departing souls The bridge was believed, I think, 
to have been built over a wide expanse of water, which 
separates Paradise from this world. Only he who is found 
pious and good before the holy tribunal is entitled to cross 
this bridge, but the wicked one is thrown into outer darkness 
and hell. 

Thus it is said in the Gathas : 

^ What man or what woman, O Ahura Mazda ! 

Achieves for me in this life the best actions that Thou 
knowest, 

(That bring) blessing for the pious, and power by 
means of the Good Sense, 

And those, whom I call to follow me in your praise : 

With all these will I cross over the Chinvat Bridge I ’ 

^ But with the princes the idol-worshippers and the false 
priests unite themselves, 

^ Procopius, De hello Golhzco, 4, 20; vide Gnmm, Deutsche 
Myihologie, 2*, 694-695. 

* Rv. IX, 41. 2, suvtiasya mandmahe 'ii seium. Comp. Zimmer, 
AiL. p. 409, 

* Chinvalo • pereiu is probably not the ‘ Bridge of the Assembler,' 
as I have previously rendered it, but the word Chimai should be 
derived from the root chi ‘ to suffer, to punish.* Cf. chiihu. In Vend. 
XIX, 30, the bridge Chmvat is explained by haetu • mainvccvctnUtn * 
mncUandm, 
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To destroy human life by means of evil deeds. 

The former will greatly distress their own souls and 
their own conscience. 

When they arrive there where the Bridge of Retri- 
bution is , 

For all eternity do their bodies belong to the habitation 
of the devils 

The region into which the pious departed enter is the 
Gard nmdna^ ‘ the abode of hymns/ as the name may be 
well translated. Here all is light, splendour, and glory, 
here reigns Ahura Mazda with all the angels, praised by the 
anthems of the blessed. 

Opposite to Paradise lies the abode of the condemned. 
Hell or 'the dwelling of the demons^.’ Here eternal night 
and darkness reign, and the scorn of the demons further 
enhances the pains and torments, which the fallen soul, 
doomed to eternal damnation, has to endure. 

To the pious the Bard says: 

^ Whatsoever reward Zarathushtra before conferred upon 
the truly faithful, 

(Saying), “ In the Gard nmdna Ahura Mazda is first 
of all perceived,” — 

Would be conferred upon you, together with happiness, 
on account of your good mind and piety 

On the contrary the following threat is pronounced against 
the impious, who oppose the new doctrine : 

‘ Whoso brings about that the pious man is defrauded, 
his dwelling is finally 

For a long time in darkness, and vile food and irony 
(shall fall to his lot). 

Towards this region, O ye vicious ! your souls will 
conduct you on account of your actions^.* 

^ Ys. XLVI, lo-ix. I take astayo in ii as nom. plur. of asH 
* corpus, body / comp. Ys. XLIX, 1 1, Spiegel, Comm, vol ii, p. 375. 

® For another Use of this expression, vide Yt X, 86, supra, p. 30. 

* Ys. LI, 15. I believe the meaning to be as follows : Ahura 
Mazda has first entered into Paradise ; thither the pious and the 
faithful will follow Him according to the promise of Zarathushtra. 

* Ys. XXXI, 20. Dsyai is fo be read in the first line (Bartholo- 
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^ The wicked rulers, offenders and liars. 

The unbelieving, who are of evil mind and wicked, 
Do the souls come to meet with vile food (in Hell). 
In truth their bodies will remain in the dwelling of the 
demons {Drnjas ) ! 

The ideas of the later Avesta harmonize entirely with 
those of the Gathas. Thus the doctrine of immortality and 
of eternal judgment was firmly established in the earliest 
period of the Mazda religion as an essential dogma, and 
naturally remained so throughout the whole period. 

Mention is very often made of the two worlds, the present 
and the future, the earthly and the heavenly^. The idea 
which was in the oldest ages only incipient, existing as it 
were only in embryo, became more and more perfect with 
the development of this religion, and was more and more 
worked out in all its details. 

An exact description of the fate of the soul after death is 
found in Yasht XXIL Unfortunately it is incomplete. But 
as the Minokhired treats of the same subject, and agrees en- 
tirely with the Avesta text, so far as that text is preserved, 
we may be allowed to utilize it to supply the deficiency^ 

The soul of the pious man, as I have already remarked, 
remains near the head of the corpse, for three days and 
three nights, after death has taken place. During this time 
the soul experiences, as a foretaste of the joys of Paradise, 
greater delight and happiness than it ever enjoyed during 
its entire life upon earth. 

On the beginning of the fourth day, with the appearance 
of Aurora, when the gates of the heavens are opened, the 
soul passes over the Chinvat Bridge. Here justice is 

mae, QathS^^ XXXI) ; I would insert cha after amdas in the 
second line. 

^ Ys XLIX, II. 

® Uhoibyd * ahuhydj Ys. XXXV, 3 ; uvaeibya • ahubya, Ys. LVII, 
^5 } ahmdichd dhuye • mmahydzcMt Ys. XL, 2; parb^asndi^u^uM^ 
Ys. LV, 2. Haug and West, 'Essays,* p. 310 seq. 

® Yt. XXII; Mimkhirtd, 2, p. 114 seq. (West, Mhh 9, 69, 133),-^ 
comp. Yd XIX, 2^-32. Hang and West, 'Essays/ p, axg seq,, 2154- 
^SS i Spiegel, 4 **^- vol. it, pp. 149-151. 



IMMORTALITY AND ESCHATOLOGY. 


103 


administered to it^. Angels like Srausha, Verthraghnaj 
and the Good Vayu, stand by and support it. Demons, 
especially the death-bringing Astovidhotu and the Wicked 
Vayu, bearing ill-will towards it, endeavour to secuie it for 
themselves. 

Rashnu the Just holds in his hands the scales in which 
good and evil deeds are weighed against each other — he, 
who does not yield even a hair’s breadth, before whom 
kings and princes prevail no more than the most indigent 
and base among men. 

Mithra and Srausha intercede on behalf of the soul, evil 
spirits raise accusations against it. If its pious deeds 
outweigh the evil ones, it is allowed to pass over the 
bridge into Paradise. 

Under certain conditions it also appears to have been 
permitted to a particularly pious soul with a surplus of 
good deeds to render assistance to another that was de- 
ficient therein — which would at all events be remark- 
ably analogous to the Catholic belief in saints in many 
countries. The surplus good works were preserved in a 
proper region, the 

The Chinvat Bridge appears to the pious soul ‘a far- 
sang in breadth.’ The soul on passing over it meets 
a most fragrant wind blowing from the southern regions 
of heaven. It is the breeze wafted from Paradise. And 
in this wind there appears to the Soul ‘ its own conscience ’ 
in the shape of a charming maiden ^ — a pretty symbolical 
impersonation of the inner peace and quietness of soul, 
which the righteous man enjoys. 


^ Chmai-perethtmi • Mazdadhatam • baodhascha * tirvanemcka • 
ydim • gaethmdm • paiii-jaidhynnh'ddtem'asivazti -aghvo^ ‘the bridge 
Chmval, created by Mazda, where they question the spirit and the 
sod regarding their behaviour on earth, which they practised dunng 
their existence in the body,’ Vd. XIX, 29. 

® Vide Justi, Hdk sub voce mifvdna. The Misvana cannot ,be 
conapared with the kamesiagan of the later Parsi books {yide West, 
Mkh. Glossary s.v,). 

Mava * daem Yt. XXII, 9. The MimkUred has a more in- 
definite expression, d i fivesh huneshn mL 
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With astonishment does the soul ask . ‘ Who art thou, 

0 Maiden, that seemest to me more beautiful and fair 
than ever a maiden of earth?’ Its conscience replies:— 

1 am thy own doing and acting, I am the embodiment 
of thy good thoughts, words and works, and of thy pious 
faith,"’ and then it recounts all the good works which the 
soul accomplished during its earthly career. 

Now the soul enters, at the first step, into Paradise, 
Humata^ the place of good thoughts, at the second into 
that of good words, Huhhta ; and at the third into that of 
good works^ Htivarsh.ta, Just as all righteousness on earth 
is divided into the three heads of thought, word, and deed, 
so also is Paradise, the reward of piety, divided into three 
regions. 

At the fourth step the soul finally attains the region of 
imperishable splendour, that delightful Paradise, where 
Ahura Mazda dwells together with angels and the blessed 
spirits of the earlier pious dead \ 

Vohu Mano, the greatest of the Amesha Spentas after 
Ahura Mazda, and all the Yazatas rise from their golden 
seats and question it : ^ How comest thou here from the 
world of mortality and misery to this world of eternity and 
enjoyment?’ But Ahura Mazda says; ^Question it not; it 
cometh on the awful path of separation of the body and the 
soul.’ Therewith the soul is received into the number of in- 
mates of Paradise ; it is conducted to the gold-adorned throne 
destined for it, and entertained with the most costly of viands. 

The fate of the souls of the impious is in all respects 
the opposite to that of the souls of the pious. 

In helpless and despairing anguish the wicked soul 
wanders about near the corpse for three days and three 

^ The names of the particular regions of Paradise, viz. Humata^ 
Huhhta^ Huvar^hJa, and Am^hra-raochao are contained in Yt. 
XXII, 15, Other designations are tern • ahum •jm • ashaonam * the 
wo^fld of the pious/ Vd, XVIXI, ^6; vahi^iem • ahum * ashaonam * 
mspd(\athrm^ maeihamm * Ahurahi ^ Mazdao^ maethamm • Anitsh^ 
anUni Spenianam^ maethanem * a^a^shdm • ashaondmj Vd. XIX, 36. 
From Av* is denved the N.P. * Paradise.’ On Garo* 

nmdna\mde Yt, X, 123 ; HI, 4. 
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nights. Even now it feels the weight of all the torments 
and horrors which await it in Hell The demon of Death 
drags it forth in fetters, and when near the Chinvat 
Bridge the formidable sentence has been pronounced over 
it, — ‘ Thou art weighed and found wanting,’ — it passes 
towards the region of the condemned. 

A foul wind coming from the North meets it, and in 
that wind it perceives its own conscience in the shape of 
an ugly hag — the embodiment of all the torments of soul 
which it feels. Shuddering the Soul asks: ‘What art thou, 
O maiden, that appearest to me more ugly than ever an 
earthly maiden?’ And it receives its reply as follows: 
‘ I am thy own doing and acting, the embodiment of thy 
evil thoughts, words and works, and of thy false belief > ’ 

As the soul of the pious enters Paradise, the soul of 
the damned now enters into Hell ; first into the place of 
evil thoughts, next into that of evil words, thence into 
that of evil works, and lastly into the region of eternal 
darkness, into the terrible dismal hell full of suffering \ 
which is the abode of Angro Manyu and his followers. 
Here it is received by the demons with scorn and mockery, 
and the prince of hell causes it to be furnished with the 
most foul and nauseous of eatables, loathsome to the 
taste of men^. 


The doctrine of the Avesta regarding the fate of the 
soul after its departure from this world is directly fol- 
lowed by Eschatology, the doctrine of the last things and 
of the end of the world. 

The visible world is the scene of contest between 
Ahura Mazda and Angro Manyu, between the good genii 
and the demons, between the pious and the impious. 
But this conflict is not an everlasting one^ it will end in 
the complete triumph of the good cause. As, moreover, 

^ Hell IS called du%h<t§h or dmzha^ha, Yt XIX, 44, Yd. XIX, 
4'7»; comp, the epithets ereghaf, fema^ka, iemaschithra^ Yd. Ill, 35, 
Y, 62. 

» ' Mockery and foul eatables ' are even mentioned in the Gathas 
as. punishments of Hell. Vid^ supra p. loi. 
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the earth, by the invasion of the evil spirits, is much 
disturbed and deformed, its transformation and renovation 
goes hand in hand with this triumph. 

Already in the old hymns the ‘ dissolution of the world ’ 
is spoken of, when the wicked will receive their punish- 
ment, and the good their reward : 

‘ I thought of Thee as the blissful, O Mazda Ahura, 

Because I saw Thee as the first one in the be- 
ginning of the world, 

Because Thou didst first commence the work (of 
sacrifice) and the speech, promising reward ; 

Namely, evil for the bad, but good blessing for the 
pious, 

By means of Thy Glory at the final dissolution of 
creation h’ 

If by this a complete annihilation of the world be in- 
dicated, the passage seems entirely isolated. However it 
probably refers, m accordance with the general doctrine of 
the Avesta, only to a regeneration and renovation of the 
world; which is of course preceded by manifold conflicts, 
and especially by the extirpation of all evil. 

At all events it is important to note that the everlasting 
destiny of the good and the wicked is, according to that 
passage, sealed by the end of the world. 

A final judgment also is coupled with the end of this 
world. 

This idea stands only in apparent contradiction to what 
is said above, when, consistently with the notion of the 
Avesta, judgment is pronounced upon the soul imme- 
diately after its departure from this world, and the soul 
in accordance with that decree finds admission either into 
Paradise or into Hell. Here the soul alone is concerned. 
But at the end of the world the bodies of the dead will 
also rise and will share thenceforward the fate of the soul 
for all eternity. 

In the Christian doctrine, which in its vety eschatology 


^ Ys. XLIII, 5 ; • urvaese » apmi^ which is apparently 

contrasted wth in verse 2 . 
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shows the most curious analogy to that of the Parsees, we 
meet with the same seeming dilemma. On the one hand, 
It is indeed believed that the spirit of the dead goes forth- 
with towards God, or towards the place where it suffers the 
torments of those separated from Him. On the other 
hand, the Christian Church teaches that the solemn judg- 
ment of the world will only take place on the last day and 
at the return of Christ. 

The dogma of the resurrection of the body belongs, 
according to my view, already to the Gatha period, thus 
to the oldest period of the Zoroastrian religion h The 


^ [Di. Feidinand Justi in his discourse upon Dr. Geiger’s Oshran- 
ische Kiiltur {vide Denische Liiteraiurzeifwig, 1883) seems to view 
the matter thus — The belief in the Immortality of the Soul is in the 
Zoroastrian doctrine original, but the faith in the Resurrection of 
the Body could not have originated with the Zoroastnans since 
they immediately consign the body to destruction. It must ha\e 
originated fiom a countiy where people indicated their belief in 
a future existence of the body also externally (1 e. by interment m 
sepulchres or by embalmment of the corpse). Thus it was intro- 
duced from Anterior Asia mto the land of the Avesta people. — In the 
first place, it should be observed that from the Avesta precept that 
the dead body shall be consumed by carcass-eating birds, we must 
not infer that the Zoroastrian religion does not at all inculcate 
Its preseivation. Along with the precept regarding the immediate 
consumption of the corpse, there is also a strict commandment for 
erecting an asidddn (charnel-hollow) for the preservation of its bones 
{;vide Faigard VI, at the end). It is only for the fleshy and fluid 
portions of the human body, which, after death has taken place, 
are subject to putrefaction and consequently exercise a destructne 
influence on the living, that the Vendidad explicitly orders its 
annihilation, while at the same time it commands the proper pre- 
servation of the bones. Moreover, the violation of this command is 
liable to heavy penalties set down m the law In the second place, 
the passages referring to the Frashokereh ‘ the advancement or new 
formation ^ in the Gathas, as well as the description of the Resur- 
rection given in the Jamydd Yaskt^ as interpreted by the author m 
the text, clearly prove that the resurrection-theory was established in 
Eastern Iran long before it was propounded by any other mono- 
theistic religion of the civilized world. That Spitama Zarathushtra 
wafe the first known prophet by whom this doctrine was revealed to 
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bodies of the wicked, as it is said in the Avesta, pass into 
Hell; where they are condemned to corporeal punish- 


man is confirmed by several Christian writers, amongst whom I 
would here quote the view of an American author upon this question 
[vide * History of the Doctrine of Future Life/ by W. R. Alger, 
Boston, 1880, pp. 140-141): — 

' The doctrine of a general resurrection is literally stated in the 
Vendidad, and in many other places in the Avesta, where it has not 
yet been shown to be an interpolation, but only supposed so by 
ver}^ questionable constructive inferences. The consent of intrinsic 
adjustment and of historical evidence, therefore, lead to the conclu- 
sion that this was an old Zoroastrian dogma In disproof of this 
conclusion we believe there is no direct positive evidence whatever, 
and no inferential argument cogent enough to*produce conviction. 

' There are sufficient reasons for the belief that the doctrine of a 
resun ection was quite early adopted from the Persians by the Jews, 
not borrowed at a much latei time from the Jews by the Par sees. 
The conception Ahriman, the evil serpent bearing death 
Angramatnyus der voll Tod ist), ismterwrought from the first through- 
out the Zoroastrian scheme. In the Hebrew records, on the 
contrary, such an idea appears but incidentally, briefly, rarely and 
only in the later books. The account of the introduction of sm and 
death by the serpent m the garden of Eden dates from a time sub- 
sequent to the commencement of the Captivity. Von Bohlen, in his 
Introduction to the Book of Genesis, says the narrative was drawn 
from the Zend-Avesta. Rosenmuller, m his commentary on the 
passage, says the narrator had m view the Zoroastrian notions of the 
serpent Ahriman and his deeds. Dr. Martin Haug — an acute and 
learned writer, whose opinion is entitled to great weight, as he is the 
freshest scholar acquainted with this whole field in the light of all 
that others have done — thinks it certain that Zoroaster lived in a 
remote antiquity from fifteen hundred to two thousand years before 
Christ. He says that Judaism after the exile — and, through Judaism, 
Christianity afterwards — ^received an important influence from Zoro- 
astiianism, an influence which, in regard to the doctrine of angels, 
Satan, and the resurrection of the dead, cannot be mistaken. The 
Hebrew theology had no demonology, no Satan, until after the 
residence at Babylon. This is admitted. Well, is not the resurrec- 
tion a pendant to the doctoe of Satan ? Without the idea of a 
Satan, there would be no idea of a retributive banishment of souls 
into hell, and of course no occasion for a vindicative restoration of 
them thence to a former or a superior state* 
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ment^. In the later Avesta this dogma is fully expressed 
in clear words and the resurrection is brought into con- 
nection withthe regeneration of this world 

The Bundehesh contains a distinct chapter on the end 
of things. It cannot be my task here to repeat its con- 
tents ^ I will rather enter into those points of Parsee 
eschatology which are found already in the Avesta, and 
I will also refer as much as possible to the age and primi- 
tive form of these different dogmas. 

The end of the world consisted in a regeneration of 
creation. This is evident from the expression by which that 
event is constantly referred to in the Avesta ^ This ex- 
pression, moreover, is even used in the more ancient Gathas, 
where the poet desires for himself and his friends that 
they may be included among those who will help to 
renovate the world 

As is well known, the idea of the return of Christ, and 
the hope in the same, were especially lively among the 
primitive Christians. As it appears, the end of the world 
was also believed, in the very first period of the Zoroastrian 
community, to be closely impending Or can this doctrine, 
which later on appears in the Parsee writings, have been in 
force at that time, according to which a small number of 


‘ In view of the whole case as it stands, until further researches 
either strengthen it or put a different aspect upon it, we feel forced 
to think that the doctrine of a general resurreciion was a component 
element in the ancient Avestan religion ' Tr. note ] 

^ Ys. XLVI, II ; vide supra, pp. 100--102. 

® Yt. XIX, II and 89 : yat • zrista • path • usehishta* Comp, 
also Vd. XVIII, 51 ... 

® Bundehesh, chap. 30. West, ‘ Pahlavi Texts,' part 1, p. 120 seq. 
Comp, on the whole Hiibschmann, ‘ Die parsische Lehre von Jenseiis 
und jiingsten Gerichi in the JahrhUcher fUrproL Theol. 1879, PP* ^^3 
-24P; ; Wmdischmann, Z. Su p. 231 seq., Spiegel, E.A> vol. ii, p. 
158 seq. 

* Frasho-kereti * the advancement, extension and new formation/ 
Verbal form frashem • kar. 

^ Atchd idi mem hydtnd, ydi m frashem kereman ahim, Vs* 
XXX, 9 
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chosen pious men are to be preserved in order to help the 
‘ Saviour ’ in the renovation of the world ? But in whatever 
manner we may understand it, so much is certain, that at 
least the fundamental features of the Parsee eschatology 
reach back to the earliest period of the existence of their 
community, and belong to the oldest and most original 
doctrines of their system. 

If we enter into details, we are really obliged to adduce 
our quotations from the more modern Avesta for the sake 
of proof. But still we cannot hence infer in any way that 
the dogmas contained therein were foreign to the Gatha 
period. 

The day of doom is preceded by the appearance of three 
great prophets. Every one of these appears after the 
expiration of a certain period, every one is regarded as 
a supematurally-begotten son of Zarathusthra .... 

The three prophets are called Uk/is/tyai-erta ‘ growing 
piety/ Ukhshyat-nevia ‘growing prayer,’ and fimlly A stvat- 
erta ‘embodied piety The last one is plainly the 
‘ Saviour,’ the Redeemer of the world, whom the faithful 
people expect and long for^. His mother is Ef'dhai-fedhri. 
She bears also the name Vtspa^tarvi ‘the all-conquering,’ 
since he who will be born of her will overcome all torments 
which originate from men or demons 

It is also said, that the Astvat-erta shall come from 


^ Yt XIII, 128. The meaning of the name is explained by 
Hiibschmann, ZddpiG* voL xxxv, p. 180. 

“ Yt. XlII, i2p: ‘Who will be the victorious saviour with the 
name oi AsimiX-eria “embodied piety.'’ He is called the saviour, 
because he mil be the safety of the whole world ; he is called em- 
bodied piety, since he, as a corporeal being of flesh and blood, {as^vdo 
M u^h^anavdo), is opposed to the annihilation of corporeal existence/ 
--^Smshyds, plural saoshyanid from root su ‘to help, to rescue,’ serves 
as a designation for a saviour or propheb Even in the Gathas saosh^ 
kyam or saoshyam occurs frequently {the singular form also once)^ 
however, I doubt whether it has even here the dogmatical import of 
the later Avesta. It appears to me better to designate thereby 
chiefly the teachers and preachers of the Mazdayasnan Community. 

® Yt, Xni, 139; cf, Yt. XIX, pa; Vtspu-icuirvaydQ puihrd. 
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the lake Kansu far distant in C?) the East \ the original 
fountain and abode of light It is his task to carry out the 
renovation of the world. He makes the living immortal, 
the dead he awakens from their sleep. Age, death, and 
decay he brings to an end. Eternal life, eternal happiness, 
and the fulfilment of all desires he bestows upon the 
pious 

But as, according to the German mythology, in the ‘ twi- 
light of gods ’ the new earth emerges out of the turmoil 
of the world’s conflagration and of the general battle of 
gods and giants, so also, according to the ideas of the 
Zoroastrians, a mighty combat precedes the end of the 
world. 

The demons and their adherents® rise once more with all 
their might to annihilate the Astvai-crta and his companions, 
who are helping him in the execution of his great work. 
The last decisive battle takes place between the powers of 
light and those of darkness. Every genius finds his special 
opponent among the demons. Vohu Hand, the spirit of the 
Good Mind, fights against Akem Mam, the spirit of the Bad 
Mind ; Haurvatdt zxxi. Amertdt against Hunger and Thirst ; 
the genius of Truth against the genius of Falsehood ; and, 
finally, Ahura Mazda himself against Angra Manyu, the 
Prince of Hell. 

But Astva‘t-erta,'mi!& the help of the good genii, emerges 
victorious. The demons are vanquished, evil itself is ex- 
tirpated. And since all evil originates from the demons, 
a state of undisturbed bliss is now established, in which the 
spirits of the pious, no longer injured and attacked by any 
hostile power, live together with Ahura Mazda and the 
other genii. 


Vd, XIX, s ; Yt. XIX, 92. * YL XIX, 1 1-12, and 89 seq. 

According to Yt. XIX. at the end. 
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§12. The Cult of the Manes. 

With the belief in the immortality of the soul the vene- 
ration of departed spirits is naturally connected. 

Delivered from the care and misery of this world, the soul 
has departed to the next. There it now dwells, where also 
the Deity dwells— in a better and more beautiful land. 
Manifestly it cannot have lost in stiength and faculties, but 
it can only have gained. People, therefore, began to ascribe 
to it qualities which otherwise plainly describe the divine 
nature. 

If the soul still really exists, there is no cogent ground 
for considering all intercourse with it as suspended. Pious 
remembrance, besides, yearns to maintain that communi- 
cation, and clings to the hope that the body alone may fall 
a prey to death, but that the soul, invisibly yet perceptibly, 
may hover over those that remain behind. 

It has been known of many a man that anxiety on 
account of a wife, a child, or a relation, has rendered death 
so painful to him, that in his last moments he feared for 
his hereafter and the welfare of those belonging to him. 
Should all this solicitude and love terminate with his 
death? Should the soul now suddenly forget all those 
for whom it has restlessly worked and provided during its 
life-time? That would be inconceivable, if the spirits of 
the dead were regarded as higher, more perfect, and more 
mighty beings than the souls of the living. 

So, next to love and reverence for them, personal interest 
made it desirable to be in communication with departed 
souls. In them were to be found affectionate advocates 
near God. In direct proximity to the Deity there were 
beings with whom men had once been linked by ties of 
blood, and in whom they could also presuppose a special 
sympathy for their own good-fortune and welfare, a parti- 
cular understanding of their special wishes and needs. 

From the wish to the belief, however, is only a step. 
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The Avesta people speak of the manes of the dead as 
the Fravashis Taken strictly, we must understand by 
the Fravashi, that divine part in men which, existing from 
eternity to eternity, unites itself only for a limited time 
with the body. Consequently there aie Fravashis of such 
as are dead, of such as are at this time living, and of such as 
are yet unborn"^. As regards the veneration of the manes ^ 
naturally those of the first class only are meant. 

The worship of the manes was a family rite among 
all Indo-Germanic races. Every one cherished most 
the memory of those who had when living been nearest 
and dearest to him. From such could also be expected 
the readiest help and support in all need and danger. 
Furthermore, the closer the ties of blood and relationship 
were considered to be, and the greater the consciousness 
which men felt, as belonging to this or that family, this or 
that clan, the more would that family rite develop and 
command respect. 

I have already alluded several times to the fact that the 
family pride of the Eastern Iranian people was extremely 
vigorous. In consequence of this also does the religious 
veneration of the manes play a very important part in their 
system. 

The nation^ is based upon the family, which developes 
itself into the clan, the clan growing into the tribe. There 
were also Fravashis of the family, of the clan, of the tribe, 
of the country®, spirits of the deceased relations of the 
family, and spirits of the members of the clan, tribe, or 
country. They had all more or less claim to honourable 
commemoration, and in a certain measure to a special 
worship. But in preference to all others, offerings were 

^ Mul mspahyo askaonibyd fravashibyo^yao iririthusham ashaonam^ 
ydoscha jvanfdm askaondm^ ydoscha mrdm azdtmdm {/ras/io- 
charethrdm sao$hyantdm)^ Yt XXVI, 6. The last words are used 
as an epithet of a diasl^st^ who in this passage would recognize, 
as we may often observe, a reference to the end of this world. 

® Lit. country. 

® FraDashayo , . . mndnydo^ i^sydo^ zanfurddo^ daqyufsM^ Yt. 
Xni,;3i ; cf. Yt. XIII, 150-151 ; Ys. XXVI, r. 
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made to the Fravashis of the next-of-kin, to those who had 
belonged to one^s own family. Hence such Fravashis also 
form for themselves a particular category, having a distinct 
appellation^ 

The Fravashis of the original members of the tribe or 
country must have been invoked in general only during 
offerings and prayer. Reverence may also have been paid 
to individuals of special eminence, namely, such as had lived 
in ancient days, and had been glorified by myth and legend. 
Individual families or clans paid homage probably to their 
common ancestor, whole tribes to their founders and the 
establishers of their power. Thus the veneration of the 
manes is accompanied with a cult of heroes. 

As the Fravashis are revered within the family, so also 
do they on their part render to every one of their family or 
their race help and protection. At the time of the Hama- 
spatmaidhaya festival, when the earth awakens from her 
winter-sleep and when nature begins to stir with new life, 
the souls come back from the next world to the earth. For 
several days they dwell among men ; and if they find that 
their memory still survives among their relatives or de- 
scendants, and that their service is neither forgotten nor 
neglected, then they support them, bestow upon them 
plenty, prosperity and blessings, pour out in abundance 
water that moistens their fields, and protect them against 
the assaults of their enemies. 

‘ They, the spirits, fly towards their village at the time 
of Hamaspatmaidkaya, and go round about here for 
ten nights long. They wish for such help, observing . 
Who will praise us, who will offer to us ^ 

< They deal out water, each to his own relations, his 
house, his village, his community, and his country, 
also saying: '*Our own country shall increase in 
wealth and prosperity!”’ 

" They fight in the combat, each for his land and his 


^ Frcmashayo • nahdmzdi^ianam^ Ys. XXIII, 4 ; XXVI, 6, &c. 

* Yt Xni, 49 ; ms^ka must be read in the fest line, for in the' 
second it would disturb the metre. 
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district, as if some land and house have been fixed 
for them as their dwelling^.’ 

Ill war and battle especially the manes manifest their 
powerful help ; and here I believe we directly touch upon a 
sphere of primitive ideas. They continually make their 
appearance as powerful and well-armed combatants. In 
the heat of battle their assistance is invoked. Here they 
stand by the side of the pious, and help them to gain the 
victory — 

‘ They, the Fravashis of pious people, convey their 
utmost assistance in fierce battles 
They form many armies, and carry hundreds of 
weapons; they bear banners, the radiant, who in 
hot fighting hurriedly descend, who vigorously and 
rapidly give battle to the Danus ; ye have subdued 
the opposition of the Turanian enemies^." 

The antiquity of these ideas is attested by the fact 
that we find in the Rig-veda quite similar invocations and 
prayers, which the old Indian addresses to the manes^ the 
^Fathers' Here, also, they are chiefly esteemed as mighty 
warriors and as helpers in battle^. 

‘Lovely sit together our Fathers^ dispensing vitality, 
exposing themselves to peril, full of strength, inex- 
haustible, with glistening spears, powerful arrows, 
not lingering, real heroes, ruling far and wide, 
subduing entire armies : ’ 

‘ The priestly Fathers, loving the Soma-drink, and the 


^ Yt XIII, 66-67. We should read dddhara. Comp. Skr. dkr, 
which IS perhaps constmed with the acc. and dat.: ‘to persuade 
anybody to do anything.’ 

® Yt, XIII, 1 7. JDahishta is derived from daha, formed from root 
da ‘ to give.' Comp. Skr. ddsvai, sudds, 

® Yt. XIII, 37-38. Kkshidoi might be translated by ‘ a chariot- 
warrior,’ and referred for confirmation to Skr. sthdtr. However, 
khshidvi probably means simply ‘active, stout, hero ’j(like tahhma, 
aurva)t to which we would compare khshtdvant, an epithet of the 
moon, perhaps ‘ the wandering, speedy,’ just as shtum and khMm 
‘ a hare=the swift one’ in the Pamir dialects (Tomaschek,p. 31), 

^ Kaegi, Der Rig-veda^ p. 6r, notes 346 and 347. 
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salutary heaven and earth, who have not their equal, 
and Pushan shall protect us against misfortune. O 
ye Increasers of Holiness! no malevolent demon 
shall obtain power over us^.’ 

As to the Zoroastrians, however, closer or more remote 
relationship was not their sole guide in the veneration of 
departed spirits. They also took into account the attitude, 
hostile or friendly, which the dead had assumed during 
their lifetime with respect to the Mazda-religion. 

First of all ‘the Fravashis of pious men and women’ 
form one principal category, and are invoked as such 
very frequently. This form of invocation alone goes to 
prove that the unbelieving also owned their Fravashis ; yet 
neither adoration nor offering was ever vouchsafed to them. 
However, we may admit that they constituted the other 
principal category. 

Among the spirits of the pious, the Fravashis of those 
that lived and died before the coming of Zarathushtra, and 
before the announcement of his doctrine^, form a separate 
group. I have already observed that reverence for the 
manes naturally leads also to hero-worship. Such religious 
observances in honour of the heads of tribes or other heroes 
of antiquity probably existed of old among the different 
Eastern Iranian families and races, when the reform move- 
ment began, which is connected in history with the name of 
Zarathushtra. It was impossible to eradicate them, because 
the people strictly adhered to such family customs with 
singular pertinacity. Nor were these customs even be- 
grudged a place amongst the new doctrines, where room 
was found for them by regarding those heroes as the 


^ Rig-veda, VI, 75, 9-10. 

^ These are the fravaskayd padryo-ikaeshafiSm^ souls of those 
who belonged to the first (pre-Zarathushtnan) religion,' A dis- 
tinction is also to be observed between ikoesha and da§na\ — Yt. XIII, 
150 : paozrydn ikaeshe yazamaidi ; nmdnandmcka visdmeha za%tu^ 
Ti&mcha daqyimdmcha yot doghare paotrye tkafshe yazemaide ‘the 
earlier pious we revere; those, who were the earlier pious in femily, 
race, tribe or countiy, we revere/ 
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followers of an ancient and venerable religion, which pre- 
ceded Zoroastrism, and to a certain extent paved the way 
for it 

Moreover, later on a distinct position was held by the 
Fravashis of those pious persons who had been thought 
worthy to behold the prophet face to face, to hear his doc- 
trine from his own lips, and to receive it from himself. 
These are the Fravashis of the contemporaries and first 
adherents of Zarathushtra They are followed by the great 
multitude of the Fravashis of those in general who belonged 
to the Mazdayasnian community, and paid allegiance to the 
religion of Ahura. 

The sphere within which the Fravashis were supposed to 
have power was a very elastic one. It seems that people 
always ascribed to them, as time went on, more and more 
influence and higher faculties. When the souls of the pious, 
departing in countless multitudes, occupied the apartments 
of Heaven, their influence was to be felt everywhere. Thus 
they become at last the supporters and preservers of the 
whole world, with whose help Ahura Mazda rules over earth 
and heaven : 

‘ Through their power and their glory I uphold firmly 
the firmament, O Zarathushtra ! w^hich, blazing on 
high, surrounds this earth far away from its side and 
in a circle^,’ 

It is the Fravashis that keep up the sacred stream Ardvi- 
sura, in order that it may flow on with great force and 
volume. They make the sun, moon, and stars follow their 
paths^; it is they that support the fastnesses of the earth. 

‘ Through their power and their glory, O Zarathushtra 1 
I support the wide Earth, created by Ahura, the 
great, broad one, who is the bearer of much beauty, 
who bears the whole corporeal world, living and 


^ Fravashqyo paoiryanam sdsm^gmkam, 'the Fravashis of the 
first ones, who listened to the doctrine.' Yt. XIII, 149. 

* Yt. XIII, a. The second is to be extended in order to pre- 
serve the metre. 

« Yt. XIII, 4-a, 67 * 
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dead, and the high mountains, which abound in 
pastures and fountains’.^ 

We have to thank the Fravashis, when children are 
preserved in the mother’s womb, when women are easily 
delivered, and when excellent sons, who ‘are active in 
council and whose words are heard with pleasure/ rejoice 
them 

And not only does the Ardvi-sura stand under their 
protection. It is their principal charge that the precious 
element of water, the fundamental importance of which for 
life and cultivation was so very clearly impressed upon the 
Eastern Iranians, may be well spread over their country; 
and they also support the other genii, who are entrusted 
with that work. Hence it is also they who cause the plants 
to germinate and sprout for the nourishment of men and 
beasts. 

‘Through their power and their glory the waters 
gush forth impetuously from inexhaustible sources. 
Through their power and their glory plants spring 
up from the earth from inexhaustible sources. 
Through their power and their glory winds chasing 
away clouds blow from inexhaustible sources 
‘ They can travel to the star Satavatsa {posted) between 
earth and heaven, who causes waters to flow, granting 
prayers, who causes waters to run and plants to 
germinate for the nourishment of beasts and men, 
for the maintenance of the Arian countries, for the 
nourishment of the five kinds of cattle, for the pro- 
tection of pious men^.’ 

In conclusion I must notice yet one point more. 

It has been observed that the cult of the Fravashis stands 
in close connection with the stars and the veneration paid 


^ Yt. XIII, 9. Cf. Geldner, Mefriki § 120. 

^ Yt. XIII, II, 15, 16; Geldner, Meirik^ § loo. 

^ Yt XIII, 14. 

^ Yt, XIII, 43. Regarding the star Sataoaisa^ vide infra* It is 
better to r^zApamk^kayaym instead <>ipcMch 3 -hyaya^ (cf. the variants 
in Westergaard) and to trace the word haya from rt. hi^ Skr. ei* 
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to them^. We have already heard that the stars are under 
the special protection of the Fravashis. Even the latter 
are themselves undoubtedly identified with the stars, when 
it is said of them that, led along the celestial path, they 
travel on the heights of the firmament^. 

The true home of star-worship is really Mesopotamia ; 
nevertheless I would not suppose that the notion of the 
Fravashis being stars is due to any Semitic influence. We 
very often meet with analogies between two different 
nations in morals, culture, and religion ; yet I do not con- 
sider it fair to regard such a conformity as the result of 
borrowing or external influence when no other grounds for 
such a supposition can be adduced. How easily may such 
resemblances present themselves in different countries 
having no mutual dependence on each other, provided that 
analogous conditions are found to pre-exist in history and 
nature I mean that the assumption of a borrowing is an 
explanation which the writer of the history of civilization 
should adopt very sparingly. So long as we are able 
to interpret a phenomenon as one produced in an organic 
manner, we may rest content with the above explanation. 

So with the Iranians and Semites, The idea of identi- 
fying the souls, that have passed into the heavenly kingdom, 
with the numberless stars shining and blazing in the firma- 
ment is by no means foreign to human nature. A some- 
what vivid fancy can take this turn precisely as well in 
Central Asia as in Asia Minor. 

The heavens and stars have certainly not occupied the 
human mind in Mesopotamia alone. Why should the eyes 


^ Spiegel, E,A. vol. ii, p. 98. 

® Yt. XIII, 42 : 7nainyu-shuiax> frashusenti * hareshnavo avanhe 
ashno, 

® The idea which I would thereby convey is this, that according 
to my conviction the Avesta religion must be interpreted wholly 
from its own teaching. I do not believe that it has borrowed any- 
thing from the Semites. It is the special properly of the Eastern 
Iranian nation. Even where apparent or real similarities strike us, 
we ought to assume them to be a mere accidental coincidence. 
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of the Arian not have been directed towards them in the 
low plains near the Oxus and the Jaxartes, where, moreover, 
the stars glitter with a peculiarly bright lustre through the 
clear atmosphere of the desert ? Why should he not have 
guessed at the unknown land behind the mysterious space 
of heaven, wherein the departii^ soul wanders, and where 
it shines in the form of a star? 

Here I may even call to mind the well-known popular 
belief of the Germans, according to which the soul, particu- 
larly the soul of a child, on separating from the body, is 
transformed into a star. Finally I may also observe that, 
according to the Indian idea!, the are connected 
with the stars. The ‘ Father s', says the Rig-veda, ‘ adorned 
heaven with stars, as a black horse with pearls V 


' Rv. X, 68, 1 1 j Justi, Hdh. s. v.framshi-, Kaegi, Der Rig-veda, 
p. 62, note 348. 



CHAPTER II] 


Mental and Moral Culture. 

I 1 3. Mem in Relation to his Body and Soul. 

The mental and moral gifts of a people, the extent of 
their general knowledge and their ethics, are an essential 
constituent of their culture. They are not of less import- 
ance for the right understanding of the stage of civilization, 
which they have reached, than perhaps their social and 
political institutions. We must, therefore, also briefly discuss 
those features of Eastern Iranian life. 

The spiritual horizon of the Avesta people is naturally 
still comparatively narrow. Their knowledge is empiric, 
the sum total of many more or less accidental experiences 
and observations. An investigation, conscious of its aim, 
which had for its object the deliverance of the human mind 
from the fetters of error, we can hardly presuppose. 

It is, however, interesting to see how the old Iranian 
observed with a clear eye and mind the world and its 
phenomena, and endeavoured to bring into an organized 
system the observations made regarding the earth and the 
heavens. Not all the knowledge which we find amongst 
the Avesta people is self-acquired. We cannot consider 
as an age of rude unrefinement and ignorance the Arian 
epoch in which the Indians and the Iranians, still united, 
formed one and the same nation. From them the Avesta 
people inherited a great deal, and employed their inherited 
talents to the greatest advantage. In many cases the very 
first germs and rudiments of some branch of knowledge 
may be traced back to the primitive Arian age, but their 
further cultivation and development belong to the separate 
history of both the tribes. 


^ Chapter V, § ^^yOsitramche Kvlkr: 
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Hence it is not easy always to distinguish the old 
property from the newly-acquired possessions. This is, 
however, so much the less to be regretted, as it most 
concerns us to indicate the degree of spiritual culture 
to which the Avesta people had attained, and to fix to a 
certain extent the limits of their knowledge. 

I now commence with the observations which the old 
Iranian made regarding man himself. 

Man consists of body and soul. The body is composed 
of numerous constituents and members, several of which 
have their special names It is, however, to be observed 


^ Body . hhrpa ; Skr. krp ‘ a handsome look * — ianu = Skr, tanu. 
Bone : asian^ asii = Skr. asihan^ asihu 
Skin • pMa (Tomaschek, Pamirdialekte, p. 45.) 

Flesh appears to be kehrpa ; comp, kerefsh-hvara. 

Marrow, brain ; mazga = Skr. majja. 

Blood • vohum « Skr. vasd. 

Fat : iiiha (?) — pzva§h (?) 

Head: sara^^kx fir as y further, Ir. kameredhay vaghdhana. 

Hair : varesa (N. Pers, gurs ) ; — ? gaesa (Hdh. sub voce). 

Beard; raesha (cf. Tomaschek, p. 47). 

Face and forehead ; ainika = Skr. ariika. 

Eye : akhshiy ckashmatiy doithra ; Skr. ckakshman. 
Eyebrows : brvad =* Skr. bhrii. 

Nose : ndogha and ndoghan \ Skr. ndsd. 

Mouth : dogha « Skr. as. 

Tooth : dantan = Skr. danian. 

Toiigue : Uzva » Skr. /z to. 

Jaw, cheek ; paitiia-garem {ZddmG. vol. xxxiv, p. 419). 

Ear : gaosha (also ghUshy ghokky gkauly and ghmar are found m 
Tomascheks Pdmirdialektey p. 50) corresponds to the Skr. 
karmy Ir. karemy*dQz.V 0 ust as in Tomaschek's Pdmtrdia- 
lektiy p, 83). 

Neck : grtva « Skr. grivd. 

Back ; par^hh ^ Skr. prshthd. 

Shoulder : supii = Skr. fuptu 

Shoulder, arm-pit : kasha - Skr. kaksha ‘ waist.' 

Breast : mra and uragh = Skr. uras ; paiiwara the upper-chest, 
collar-bone ;-/sh/^0c2 ('nipple' Vd. IX, 19) also for the 
female-breast, = Skr, stana* 
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that most of these names were not first invented by the 
Iranians, but are actually of Artan origin. A collection of 
such names might not be without interest. The Avesta 
contains particular designations for flesh, skin, and bone, 
blood, marrow, and fat Of the bodily parts the following 
are recognized : the head (including hair and beard), face, 
and forehead, eye, eyebrows, nose, mouth (with teeth and 
tongue), chin, cheek, and ear. After these follow: the 
neck, back, shoulder, armpit, and chest. The female 
breast is particularly distinguished. Further, the ribs, 
waist, abdomen, navel, hips, thighs, male and female 
sexual parts ; the arm, elbow, hand, finger, fist ; the 


Ribs : peresu = Skr pdrgva. 

Waist, the middle part of the body • maidhya = Skr. madhya 
(Tomaschek, p 44). 

Belly, abdomen kushi =Skr. kukshi (Tomaschek, p. 55). 

Navel : nadz « Skr. ndbhz. 

Hips : sraont « Skr. gront (clunes ) ; also probably pudenda. Comp. 
pereiku-sraont « prihu-gront. 

Thighs : hakhit « Skr. sakikz and sakthan, also translated * shame/ 
Pudenda : (a) female : upasta^ yaona ^ Skr. upasiha^ yoni. 
(b) male: fravdkhsha^ an euphemism for the menibrum 
mrzk, perhaps ‘a branch, a sprout,’ ZddmG. vol. xxxiv, p. 
419 ; like German ^Rute ' and Indian vaiiasa ‘ reed.* 

Arm : hdzu = Skr. hdhu\ arema (Tomaschek, p. 53). 

Hand ; zasia « Skr, hasia. 

Elbows: baresYiH (Tomaschek, p. 53). 

Fmger : erezu * straight’; ibishi ‘finger-joint’; — angu^ta ‘ thumb’ 
= Skr. angushtha. 

Fist : muBhh ^ Skr. mushii. 

Right and left: dashina, havya=Skr. dakshina^ savya. 

The bone from the thigh up to the knee ; rdna. 

Knee : zhnu — Skr.jdnu, 

The calf of the leg : aschu. 

The shinbone : zafiga — Skr. janghd. 

Foot: pddha':^^zs.pdda. 

The instep : frahda^'^. prapada. 

The sole : kakha. 

The heel : pashna^^lsx. pdrshnz. 

Heart: zaredhaya^Skx. hrdaya., 

Lungs : (Tomaschek, p. 54). 
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upper-thigh, knee, calf of the leg, shinbone, foot, the 
instep, the sole, and heel. Besides, I remark the distinc- 
tion between right and left ; and lastly, the names of the 
two internal organs, the heart and the lungs. 

The Doctrine of the Soul in the Avesta, is not to be 
called quite simple and wholly primitive. At all events 
it presupposes a certain amount of philosophical specula- 
tion. It rests upon the observation that the spiritual 
activity of man expresses itself in manifold ways^ and 
upon the conclusion thence inferred, that in man a multi- 
plicity of forces exist, of which each one has its own well- 
defined sphere of action. Besides, it is a specific production 
of the Iranian mind, and hardly admits, in its very essence, 
of any connection with pre-existing ideas and doctrines. 

There are generally five, less frequently four, spiritual 
faculties, which are supposed to be innate in the human 
body. They are, according to their nature and efficacy, 
entirely different from one another, partly without beginning 
and without end, partly transitory, partly not existing from 
eternity, yet certainly continuing for ever. They are called 
( i) Conscience^ [i) Vital Force^ (3) Soul as a moral power, 
(4) Spirit^ in the sense of consciousness and intelligence, 
(5) ‘ FravashV Instead of the two first names there 
is also now and then used a special expression, which, 
however, does not probably denote anything more than the 
principle of life 


^ Vid^ supra p. 84. 

® The Avesta expressions are dama^ a§hu^ urvatiy baodkagh, 
framshiy Ys. XXVI, 4 and 6 ; Yt. XIII, 149. Instead of daena 
and aghu there stands in Ys. LV, i. iHvishi from the root iu ‘to be 
strong,' Besides, it is probably only a synonym for aghu and daena 
* conscience,' which does not mean a force peculiarly belonging to 
man, but rather a force working upon him from without, and is in 
fact omitted in the passage concerned. In later times the well-known 
passage of the Sadder-Bundehesh (in SpiegeFs Trad. LiL pp. lya- 
1 7 ^)j which discusses the Parsee doctrine of the soul and harmonises 
most completely with the ideas of the Avesta, was naturally a nd 
especially made use of to represent this idea. In this pa^ssage are 
enumerated the five faculties, jm, cMo^ rvdn, Mi ^nd/rohar. The 
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Conscience is a divine power, which exists from eternity 
to eternity independently of the mortal body, an inherent 
voice which tells man immediately after every action, 
whether that action was good or bad, and accordingly it 
praises or accuses him. Its purity and sanctity cannot be 
affected by the sins of man, since it has no part in them. 
As long as it is possible, conscience restrains man from 
guilt and sin ; when it is no longer able to do so, it sorrow- 
fully abandons him and returns to heaven. This doctrine is 
based undoubtedly on the experience that man is able, in 
course of time^ to drown the warning voice within and to 
lose his conscience. 

Of course the continuance of its existence is by no means 
prejudiced by the death of man. It is a characteristic of 
its nature that, according to the Avesta, it still exercises 
its influence after death on the soul wandering into the 
next world. To the soul of the pious man it appears 
personified in the form of a charming maiden, who hails 
him as happy on account of good actions done during life ; 
but to that of the impious man it appears in the form of an 
ugly hag, who upbraids him with reproachful words for all 
his sins, and bitterly accuses him on account of them ^ 

By this it is not meant that conscience is not unchanging, 
but only that it appears in one form to the one and in 
another form to the other. It terrifies, torments and 
alarms the wicked, but on the good it confers joyfulness 
and peaceful serenity. 

To the Vital Power it is appointed to find and watch 
over the corporeal functions of man. It originates only 
with the body and perishes with the matter^. It has 

last three correspond with the last three soul-powers of the Avesta, 
not merely m name, as the descnption which follows in the Sadder 
proves, but in their essence ; jan is, however, undoubtedly parallel 
to Av. a^hu^ and ahho to daena, 

^ Vide supra pp. 102, 104-105. 

® [The Avesta does not say anything with reference to the non- 
existence of aghu after death. On the contrary we praise the a^hu 
of every pious. Mazdayasna after his departure from this world. 
Comp. Ys. XXVI, 4* Vide^ my paper in the Bmhay Gazette of 
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therefore a beginning as well as an end, and occupies in 
consequence the lowest rank among the faculties of the soul. 

The Spirit is the intellectual power in man : his con- 
sciousness, intelligence and reason If death be regarded 
as a separation of the body and the spirit, the latter must 
have a somewhat general signification. The business of 
the spirit is to rule over the memory, understanding and 
judgment, in order that each may perform its duty and 
co-operate for the welfare of the body. It appears to come 
into being first with the body, but after death to unite with 
the soul and the Fravashi, and to accompany them into the 
next world. 

The Soul has to choose for itself between good and evil. 
It has a moral power by virtue of which man possesses a 
moral freedom of election. It should of course make choice 
of what is good, it can^ however, turn also towards evil. 
For this reason it must account after death, together with 
the spirit, for its behaviour on earth and, according to the 
result of the judgment, it receives either eternal bliss or 


Nov. 3, 1882, on the ^Avesta Doctnne regarding the Body and 
Soul' 

With reference to this note Dr. E. W. West remarks in a 
letter to Dastur Peshutonji • — ‘ As to anghu your son rightly cor- 
rects Dr. Geiger, as the word evidently means both bodily and 
spintual life. — What life is we do not know, but even in its 
common acceptation it seems to be some spiritual property that 
becomes manifest in the body ; whether it begms and ends with the 
body we do not yet know, as hitherto we have found no means of 
maintaining the sensible existence of the one without the other, but 
we can conceive that such is possible. These, however, are matters 
of speculation in which I do not often indulge ; but I am fully per- 
suaded that if mankind ever discover anything certain about the 
spiritual world, by means of their own researches, they will have to 
change all their past notions regarding psychology and philosophy/] 

^ Hence baodho-mrshia is an act perpetrated with consciousness 
and deliberation (Vd. VII, 38). Comp, also haodho-vldhvdo • chtcht’- 
thwdo haodhc^hailtm vithmhim (Vd. XVIII, 67). — A wound which 
deprives one of consciousness (not of life, as Justi understands), is 
called snaiha * /razd-baodhagh (Vd. IV, 40, &c). 

* Vd, XIX, ap; vide supra^^^, 102, 104, T05. 
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damnation. Frequently, ‘soul’ is the designation for all 
the immortal powers of man that have passed into the 
other world. 

Lastly, with the spirit and the soul is united after death 
the Fravashi^ in order to form from that time an indivisible 
whole. The Fravashi, however, appears to be by its nature 
not only imperishable like the conscience, but also without 
beginning. It would be best to consider it as a tutelary 
spirit that watches over man and protects him. Hence the 
Fravashis and the manes or spirits of the dead are almost 
identical ; for that reason there are also Fravashis of those 
who are yet unborn \ It is only for the time during which 
a man lives that the guardian spirit descends from heaven 
on this earth and accompanies him on his way .... 


^ 14 . The World, 

This section will treat of the knowledge and ideas which 
the Avesta people had of this visible world, its structure 
and organization. We may begin by quoting a few 
strophes of an old hymn which we cannot but think one 
of the most poetical passages in the Gathas. They show 
us that the pious mind of the old Iranian beheld in all the 
phenomena and wonders of nature the ever-working power 
of the Deity : 

‘ That I ask of Thee, give me truly answer, O Ahura : 

Who was the progenitor and father of order from the 
beginning ? 

Who made their courses to the Sun and Stars ? 

Who made it that the moon waxes and wanes, who 
but Thee ? 

This, O Mazda, and other things I long to know I ’ 

‘ That I ask of Thee, give me truly answer, O Ahura : 

Who then kept the earth and the clouds above, 

That they fall not? Who made the water and the 
plants ? 


1 


Vide supra 113. 
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Who gave their swiftness to the wind and the fogs ^ 
Who is, O Mazda, the creator of the pious mind ^ ’ 
‘That I ask of Thee, give me truly answer, O Ahura : 
Who is the artificer that made light and darkness ? 
Who is the artist that made sleep and wakefulness ^ 
Who made the dawns, the mid-days and the evenings, 
Which remind the careful of their duties^ 

The earth, with which I begin, is the dwelling-place 
of man and the other animals : bearing and feeding every- 
thing, she is the great mother, the bounteous one from 
whose lap trees and herbs grow up to give nourishment 
to all creatures K 

As to its shape, it was thought, it seems, to be a large 
disc. That is meant, in my opinion, by the epithets 
‘ wide,’ ‘ broad,’ ‘ round,’ ^ far-limited In old Indian the 
earth is likewise called ‘ the wide.’ 

The special guardianship of the earth is confided to 
Spenta Armati, a female genius of temperate and devout 


^ Ys. XLIV, 3-5. 

Tat thwd* peresd ere^ mm • vaochd • Ahurd 
Kasnd • zdthd paid • ashahyd • paouruyo ^ 

Kama • qefi^ • staremchd - ddt advdnem ? 

Ke 'jd • mao • ukhsfyetfz * nerefsaitl ikwat ? 

Td • chit • Mazda • msemt • afiydckd • mduye * 

Tai • tkwd - peresd ■ ^r^sh • mdi • vaochd • Ahurd * 

Kasnd • dereid • zdmchd * adenabdoschd • 

Avapasioi^ ? ke apd • urvardoschd • 

Ke • vdtdi^ • dvdnmazbyaschd •yaogei • dsu ? 

Kama * va^hm^ • Mazda ddmi^ • mana^hdP 
Tat • thwd * peresd < ere^h. • moi • vaochd * Ahurd : 

Ke • hvdpdo • raochdoschd • ddt * temdoschd ? 

Ke • hvdpdo * qafnenchd • ddt . zaemdchd ? 

Ke -yd * mhdo • arem-pithwd • khshapdckd • 

Yd • mandthrish • chazdoghvantem • arethahyd ? 

® Yd - ndo baratti bears (feeds) us,’ Ys. XIII, i (cf. the 

significations ‘ to feed,* ‘ to foment,’ ‘ to keep up,’ for Skr. bhar ) ; 

‘bearer,’ ‘ mother,’ = Skr. hhartT.~Zdm • hudhdoghem (s=Skr. 
sudds) yazamaidff Ys. XVI, 6. 

* Perethu (of. Skr./r/>^m ® earth ’), pathana^ skarena (in the Faiuir 
dialects^ hard and eherd mean ‘ curved,’) and duta^-pdra. 
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mind\ What kind of connection there existed between 
the moral and material functions of Armati cannot easily 
be stated. 

Certainly, she is the genius of the earth, whenever she 
is called the dwelling-place and home of mankind^. It is 
to her that Yima applies, as the earth, which he inhabits, 
has no longer sufficient space for man and beasts praying 

‘ For love’s sake, O Spenta Armati wnden and extend 
thyself, thou mother of flocks and herds and human- 
kind I’ 


And Yima extended the earth, so that it was larger 
one-third than before, and there spiead over it flocks and 
herds and men to their pleasure, as fully as they listed^. 

The first attempts at dividing and classifying the surface 
of the earth, according to certain principles, are to be sought 
for in an ante-Iranian period. In the Avesta the earth is 
considered either tripartite or septempartite. Both methods 
of division are met with also amongst the Indians, although 
there exist several discrepancies in the details 

If the Avesta speaks of the three thirds of the earth, the 
fact recalls vividly to our minds the ‘ three earths’ of the Rig- 
veda, the superior, the intermediate, and the inferior^. Three 
strata or layers, one lying above the other, are said to be 
meant by this. That is certainly not the meaning of the 
Avesta. In my opinion it means nothing more than a 
quite primitive division of the earth into three zones ; 


^ The opposite oi drmaih (from aram'=:=-S'kx, alam^-\-maih from 
the rt. man ‘to think’) is, (Ys LX, 5), iaromaiii ‘intemperate thinking, 
pride, haughtiness.’ In like manner in Ys. XLV. 1 1 iarem • masta 
and arem • mait^'dld are opposed to each other. The reader may 
compare also iaramaih^ qaeiiu^ ‘disregard of relationship.’ In 
the Gathls dramai^ish. (=Skr aramaiz) is tetrasyllable. 

^ Ys XVI, 10 \yazamaid^ thwam ma^ikanem yam drmatiim, spe^ 
tarn, 

* Vd. n, 10 seq. 

* Spiegel, voL i, p. 88 seq ,* Justi, Beiirdge^ at the beginn ngj 
Justi, Bundekeshf Glossary, s, v. Keshmr, 

^ Zimmer, AiL. p. 35 
VOL. I. 
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such a division might easily be suggested or occasioned 
by the nature of the country. 

The intermediate zone of the earth is that in which the 
Avesta people live. Here they wage their wars against 
the hereditary enemies of their tribe, the Turanians h 
To the North of them extend the inaccessible deserts 
and steppes near the Aral and Caspian Seas, from which 
those Turanians burst forth to devastate the Arian countries 
in their inroads. They may be supposed to form the 
second, or Northern, third of the earth. South of the Iranian 
territory are situated the hot sand and salt steppes of 
Central Persia, of Baluchistan, and the unknown India — 
the last third, or the Southern zone. 

A more complicated division of the earth is that into 
seven Karskvars, since it seems to be in contradiction with 
what we have just mentioned. It is certainly very old, for 
the Gathas already speak of the ‘ septempartite earth ^ ’ 
According to the statements of later Parsee Scriptures, the 
seven Keshvars are to be considered as completely discon- 
nected parts of the earth. Between them there flows the 
ocean, so that it is impossible, as stated in several passages, 
to pass from one Keshvar to another^. Mythological expla- 
nations of the origin of the Keshvars are not wanting. 

The coincidence of this doctrine with the Indian one 
touching the seven Dvipas^ as met with in the Piirmias, is 
self-evident. It did not also escape the notice of the Parsees, 
as we may see from traditional Sanskrit translations of 
Zoroastrian documents^. 

But incongruities are not wanting The Dvipas form 
concentric rings, which, separated by the ocean, surround 
Jambu Dvipa, which is situated in the centre. According 

^ Ys. XI, ^ ‘ May not Hauma fetter thee, as he fettered the . 
pernicious Frangrasyan of Turan, the iron-clad, in the middle third 
of the earth/ 

^ Ys. XXXII, 3 : humi • haptaiti, 

3 Cf. e. g. Vd. I, 4 of the Pahlavi Translation ; Bdh, XXI, 2-3. 

* Neriosengh, the translator of the Yasna, consistently renders 
Kurskoare by and especially Qaniratha by Jamhudvipa (cf. 

also West, Mkh. s, v, Kishvar, 
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to the Iranian view, the Karshvar Qaniratka is likewise 
situated in the centre of the rest. They form no concentric 
circles, but each of them is a peculiar, individual space, and 
so they group themselves round Qaniratha. Two, Vorn- 
bm^shti and lie in the North, two, Vtdadhafshi 

and Fradadhafshu^ in the South , SavaJit and A rzahi m the 
East and West 

We shall, I think, arrive at a rather accurate notion of 
the original conception by looking upon it in the simplest 
possible light. Perhaps it was remodelled under the actual 
influence of India and did not receive the shape which 
appears in the later Scriptures of the Parsees, save by 
contact with the doctrine of the Dvipas. In the Avesta 
the Karshvars certainly were nothing but a progression and 
differentiation of the tripartite division of the earth. The 
intermediate Karshvar Qaniratha coincides more or less 
with the intermediate zone, and is reputed to be the home 
of Iranian human-kind h The Northern and the Southern 
zones are each separated into two halves ; the Karshvar in 
the East and that in the West are new additions. By this I 
do not mean to say that the tripartition is an older, the 
septempartition a later notion ; both may have grown up 
together, and both form more or less definite conceptions 
of the same object 

In the Avesta the expression, ‘ the seven Karshvars,’ is 
nothing but a comprehensive view of the whole earth, in 
the same way as the three thirds^. It seems also to pre- 
suppose the possibility of communication between the 
single parts of the earth. At least utterance is given to 
the desire that the religion of Zarathushtra may spread 
over the seven Karshvars of the earth®. It would be 
necessary to take refuge in a rather artificial interpretation, 


^ Hence Qa 7 tiraika alone is combined with tmat ® this,* while all 
other Karshmrs with aval ‘that;* Vd. XIX, 39. 

2 Cf. e.g. Yt. X, 15-16. 

® Yt XIII, 94 : idha • apam • vtjdsaiii^ vc^hvi • daena * Mazda- 
{zffspdzsh) am karslzvdnj/disk hapia* Vide Geldner, Meilnkj 

§ 131^ 
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were we to think of any other mode of propagation of the 
Zoroastrian doctrine than that by the natural means of 
the proselytizing labour of believing priests. 

I therefore think that by Qaniratha is meant the 
country inhabited by the Iranian tribes, and, by the other 
names, the adjacent territories of foreign nations in the 
Noiih, South, West, and East. 

Above the three thirds of the earth spreads the firma- 
ment or sky, the dwelling-place of the clouds and fogs, and 
above these heaven properly so called. It is propped up 
by the Fravashis, to whose care the order of the world is 
confided, that it may not break in pieces^. It is the home 
of the divine beings, as the earth is the home of men. 
Here we must suppose the regions of Paradise must be 
looked for, the highest of which is the Garo-nmana, the 
resplendent mansion of Ahura Mazda and of the other 
genii and happy spirits. 

Heaven, as its name in the Avesta implies, was thought 
to be made of stone. It is also called ‘the swift,’ on account 
of the rapid rotation and revolution of the firmament^. 
The later Scriptures of the Parsees make a difference 
between an inner and an outer Heaven. The latter is a 
wall built of blue stone, and serves to keep off the evil 
spirits. To the former, which is in continual motion, the 
stars are fixed 

A distinction of the different points of the compass was 
not unknown to the Avesta people. The Eastern Iranians 
named them entirely as the Indians did, facing the rising 
sun. So the East is called the anterior, the West the 
posterior region; the South is the region on the right, 
the North that on the left hand^. According to another 

^ Yt XIII, 2-3 ; see above, p. 117. 

® Asman ‘stone’ and ihwasha ‘swift,’ from rt. ihwahhsh ‘to 
hasten.’ 

® I do not know whethev this difference between asman and 
jthwdsha, an outer and inner heaven, can be recognized as early as 
in the Avesta. It must be observed that here the former also is 
said to be star-covered, which certainly contradicts the later belief. 

^ ‘South-wind’ dashmt * hacha Vd. Ill, 4a ; ‘Noith-west wind ’ 
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terminology, the Avesta people designated the East as 
the region of the ‘ rising (sun)/ the West as that of the 
‘ setting (sun)/ the North, which is regarded as the domain 
of all evil and hurtful powers, as the ^ starless region/ and 
the South, like the peoples of the Occident, as ‘ mid-day ^/ 
Among the celestial orbs, the Sun^ the day-star, is 
venerated most. The Iranian beholds in light the symbol 
of moral purity and the peculiar sphere for celestial genu 
to work in. The Sun, therefore, as the bearer of light, 
is to be regarded as a prominently powerful champion 
against demons. 

‘ If the sun does not rise, then the demons would destroy 
all things that exist m the seven parts of the earth , 
nor are the heavenly spirits in this visible world 
able to find means of defence or resistance 

As the eye is the light of the human body, so is the sun 
the light of heaven or its eye. But the bright clear heaven 
(or sky) was in the old popular religion personified in the 
Highest God, Ahura Mazda. Therefore, in the Avesta 
the sun is called His eye^. Such symbols of nature are 
rare in the Avesta religion, by far rarer, without doubt, 
than in the Vedic. It is, therefore, the more gratifying 
to find both agreeing in this respect. But in the Rig-veda 
the sun is called the eye of Varuna, and this proves to us, 


aparo (lying hehmd)-qpdM^ard (northern) Yt. Ill, 17, vide p 
14 1 of OKA, note 3, Similarly pouru-apdkhiara. Hence Mithra, 
the yazata of light, closely connected with the wandering sun, is 
said to drive along the right side of the earth, that is to say, on the 
southern part of the sky. Yt. X, 99 

^ Uskasiara (from ushagh = Skr. ushai ) , daoshaiara (from daoska = 
doskd ‘evening’); apakhiara (from apa'\-akhiara ‘star’); rapithwa 
Vd. 11 , 10 {rapitkwtiara • naema Afr. HI, 6 ; Yt. XXII, 7). 

® Hmre^ Skx, svar^ surya; kvare-Mskaeifem:=N, Pers. 
shed, Spiegel, K,A. vol. ii, p. 66. 

® Ys. VI, 3. In the last line of this verse, I think, m^dha * patt- 
i^idm • mdhenh must be read. 

^ Ys. 1 , II, hvarecha ► hhshadoM » aurvai^ospah^ • doUhrahe • 
Ahtirahe Mazdde,^ 
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amongst other things, the fact that at least substantially 
Ahura and Varuna correspond with each other, and both 
originate from the same deity of the Arian period^. 

The sun is also called the body of Ahura Mazda. God 
is essentially light itself. Him the human eye cannot 
perceive, but it can see the sun, in which the light is 
embodied^. No special explanation is necessary wherever 
the sun appears as the enemy of thieves and heretics, 
and similar wicked beings, that love deeds of gloom and 
darkness^. 

The daily journey of the sun round about the heavenly 
vault from East to West made of course a deep impres- 
sion on the minds of the old Iranians. It was a super- 
human, a divine operation. He was, therefore, thought, 
especially among the common people, to be a bright- 
sparkling chariot, drawn by heavenly horses^. 

Mithra also, the yazata of the rising daylight, rides on 
horses and chariots. Four bright horses are yoked to his 
car. So he mounts over the bordering eastern mountain 
ranges, the Hara-berzati^ and first embracing with his light 
the highest summits, he irradiates the whole Arian land. 

The notion that yazatas of the sun and light drive in 
chariots, must be traced to the remotest antiquity. I will 
only mention Eos and Helios, and will recall to your minds 
the Indian myths. Both Apvins, the Iight-bearers of the 
morning, the sons of heaven, ride on horses. A splendidly 
decorated car drawn by white horses and oxen carries up 
to heaven the Ushas, or Dawn, until at length the Surya, the 
flaming god of the sun, appears himself every day driving 
his light-coloured horses along the wide vault of heaven^. 

A friendship, a closer connection, exists between the Sun 
and the Moon If that is the star of the day, this is the 

^ Rv, I, 50, 6 ; I, 115, 1 ; VI, 51, i ; VII, 63, i. — Darmesteter, 
Ormazd et Ahriman, p. 43 seq., particularly p. 50. 

» Ys. XXXVI, 6 ; LVIII, 8. ^ Yt. VI, 4. 

^ Hence the epithet aurvaX-aspa * with swift horses/ Vd. XXI, 5 , 
Ys.XVI, 4 ; Yt.VI, I, Xir,34. 

® Ka^tj Der Rig-veda p. 35 seq. 

® Moon maogh;—yazdt * hakhedhrmcha *yat * asii * hakhedkrandM » 
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luminary of the night. Her waxing and waning is the most 
striking phenomenon connected with the moon. Fifteen days, 
It is said, the moon grows, and fifteen days she dimin- 
ishes^. Speaking correctly, the time from one phase of the 
moon to the return of the same phase is known to amount 
to twenty-nine days and twelve and three-quarter hours 
(the synodical month) The Avesta, therefore, distinguishes 
between full-moon and new-moon^. That is certainly the 
most primitive form of chronology, which combines the cal- 
culation by days with the calculation by the changes of the 
moon. The time which elapses between two consecutive 
full-moon or new-moon days is fixed at thirty days in 
round numbers and divided into two halves, the period 
of increasing and that of decreasing. 

A mysterious influence on the growth of plants was 
ascribed to the moon. When her mild light is shining 
in spring, gold-coloured herbs grow up from the earth 
It may be that the epithet ^containing cattle-seed which 
is often applied to the moon, denotes an analogous influence 
on the fertility and increase of herds. The later tradition, 
It is true, explains the name in a rationalistic way by 
relating that, after the death of the primeval ox, the moon 
preserved his seed and procreated by means of it the 
different kinds of cattle. 

The Stars in their regular unchangeable course are the 
very prototype of cosmic order. For this reason they are 
said to be the garment of Asha-vahishta, the genius of the 
order of the world 

The planets are reputed wicked hurtful stars, since they 
seem to mar the cosmic order. The army of fixed stars 
is arrayed in the sky to fight them. That the spirits of 
dead men were brought into contact with the stars has 
been stated already before. 

vahi^htem * antare • muo^hemcha hvarecha — Yt. VI, 5. About the 
veneration of the moon vide Spiegel, K A. vol. ii, p. 70 

1 Yt VII, 2, 

® A^are-mdo§kdoscha • permo-mdo^hdoscha^ Yt. VII, 4. 

® Yt. VII, 4. 

^ Gao-cMthm^ Yt VII, i, 5, &c. ® Yt. HI, i. 
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The most important and powerful stars or constellations 
are Tishtrya, Satavaisa, the Pleiades, and the star Vanat 
‘ the victorious.’ The first is reckoned lord of the Eastern 
quarter of the heavens, the second lord of the West; the 
third of the North, and the fourth of the South. The 
Pleiades are seldom mentioned in the Avcsta^; in the 
later Scriptures of the Parsees they appear as the noblest 
and first of all constellations Corresponding with them 
is the Vanat, that dominates the southern sky. I take it 
to be Fomalhaut in the constellation Pisces. It is believed 
to be the chief enemy of the Khrafstra, the whole vermin- 
kind, which were created by the Evil Spirit for the punish- 
ment of man 

Tishtrya is, beyond all doubt, Sirius, the dog-star. 
Plutarch bears testimony that it was held in high venera- 
tion by the Persians It is the ‘ first ’ of all constella- 
tions ^ the brilliant, bright star, that does not remain 
visible to the eye during the whole year. We shall best 
understand the Tishtrya-myths by calling to mind the 
times at which Sirius rises and sets. 

In latitude 38° North — approximately the latitude of 
Moru (Merv) — the following are the results obtained for 
Sirius ill the year 1000 before Christ ® : 

1st May, rises: 8h. 50m. forenoon; sets: 6h. 54m. evening. 
1st June „ 6h.5om. „ „ 4h 54m. afternoon 

1st July „ 4h.5om. „ „ :^h.54m. „ 

istAug. „ ah. 50m, night; „ li^h. 54m. mid-day. 
1st Sept. „ liih.dom. „ „ ioh.54m.forenoon&c. 

Thus Sirius rises, between June and July, at the same 

^ Yt. XII, 28, XIII, 60: hapio-in^a^i^apta) rkshdh in the 
Rig-veda. 

® So in Mkh,\ cf, also Spiegel, E.A^ vol. ii, p. 74, note r. 

3 Cf. Yt. 20. 

* De Istde 47 ; W'O dar^pa ohv (pvXcKa Kal TrpodTrrrfv €yKar^(rrt)cr€ 

TOP I here renounce the quite erroneous identification of 

Tishtrya with the morning-star {vz^ my Handbuch, p, 134), 

* Pozrya — ^Yt. VIII, 12, if this does not designate a peculiar star. 

® I owe these calculations to the kindness of Professor Noether. 

of Erlangen. 
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time With the sun, becomes first visible in the morning sky 
towards the end of July, appears in August before sun- 
rise in full brightness, and remains visible the whole night 
during November. 

Quite similar results appear at the same latitude for the 
year 650 before Christ ; but Sirius stays 4 minutes longer 
above the horizon ; it rises, in general, later by 13 minutes 
and sets 17 minutes later: 

1st May, rises: 9 h. 3m. forenoon, sets: 7h. 11m evening. 


3 St June „ 

7 h. 3 m. 

„ 5 h. iim. „ 

3 St July „ 

oh. 3 m. 

„ 3h. 1 1 m. afternoon. 

1st Aug. „ 

3 h. 3 ni. 

„ ih. iim. „ 

1st Sept. „ 

ill. 3m. night; 

„ iih. iim. midday. 

1st Dec „ 

7h. 3 m. evening ; 

„ 5 h. 1 1 m morning. 

In the calendar of the Avesta to Tishtrya is dedicated 

the fourth 

month, which falls 

between June and July, 

exactly during the time in which Sirius rises together with 
the sun. Under these circumstances the insertion of the 


Tishtrya-month cannot be regarded as a mere accident k 
The veneration of Sirius, which, being the brightest star 
in the Northern sky, attracted at all times the attention of 
man, is apparently founded on the fact, that it shines in the 
firmament just at the time of the greatest solar heat, and 
that this heat diminishes in proportion as Sirius remains 
longer above the horizon, and as the time of his rising 
advances. This coincidence was in course of time looked 
upon as that of cause and eifect. Sirius is reputed an 
adversary of the demons, who create the insupportable 
heat of the Iranian summer. From this star the enlivening 
rains are expected Men and beasts await and yearn for 
its coming 

*To Tishtrya, the bright sparkling star, we bring 
veneration : 

‘ Whom the waters remember, stagnant and flowing 
waters, they that are in fountains and streams, the 
raining and pond-waters. 


^ Cf. Roth, Z 4 dmG, vol xicxiv, p. 713, 
2 Yt. Vm, 48; Cf.Yt,Vm, 5. 
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‘When will arise for us Tishtrya, the shining, spark- 
ling? When will the horse-strong fountains abound 
with running waters ? 

‘The beauteous; that over lands and fields and over 
meadows are streaming. Then the sprouts of herbs 
will rise with vigorous growth^.’ 

The central point of the Tishtrya-myth is his combat against 
the demon Apausha ‘the burner.* Ten nights, so runs the 
legend ^ Tishtrya makes his appearance in the shape of a 
youth of fifteen, ten nights in the shape of a gold-horned 
bull, and ten nights in that of a fallow-horse. Then his 
adversary Apausha comes to meet him in the form of a 
black horse, hairless on his tail, back and ears. Three 
days and three nights they fight with each other. At first 
Tishtrya is vanquished. But at last he succeeds, with the 
help of Ahura Mazda, in conquering and driving away his 
antagonist. 

This legend, too, is explained by the real conditions of 
Sinus. It is not immediately after the arrival of this star 
that the heat diminishes ; on the contrary, just at this time, 
at the end of July and the beginning of August, it reaches 
its highest degree. Vegetation grows dry and colourless, 
the earth ‘bare’ and ‘black/ moisture is more or less 
evaporated. This is the time, during which Tishtrya is not 
yet strong enough to vie with his adversary. Its duration is 
30 days, at the termination of which begins the three days’ 
battle, that ends with Apausha’s being routed. So the 
diminution of heat falls, as it does in reality, in the last 
days of August. 

The Parikas are prominent adversaries of Tishtrya. 
They, too, were represented as superhuman beings and 
were specially connected with the shooting-stars. Tish- 
trya, therefore, is said to conquer the Parikas, that fly 
about between heaven and earth as worm-stars 


^ Yt. VIII, 41-42. Geldner, Meirik^ § 96, I have accepted 
Geidner’s correction aimgk^haran in the place of aiwigkzharem 
(variant aiwighzharam) in the second strophe. 

« Yt VIII, 


» Yt VIII. 8. 
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The Evil Spirit has created the Parikas, that they may 
offer resistance to the rain-bestowing stars One of them 
IS peculiarly denominated the Parika of Scarcity 
When Tishtrya has routed wicked spirits, 

‘Then come forth the rainclouds bearing fertilizing 
water, clouds full of far-flying vapours, that arc 
spreading far and wide, blessing the seven parts of 
the earth ’ 

This tradition, like the foiegoing, finds its explanation 
in real phenomena. At the very time of the greatest heat, 
on the tenth of August, the earth traverses the meteoric 
swarm of the Perseides, and this night particularly abounds 
in shooting-stars. This phenomenon excited of course the 
liveliest interest, the more so as there existed at that time 
no second annual incident of the kind to claim attention. 
For the November swarm of the Leonides was, according 
to Leverrier’s calculation, not before the year 125 after 
Christ compelled to enter into our solar system 

It was natural to think that the fall of meteors and the 
heat of the dog-days had some causal connection. But, 
since the appearance of Sirius falls in that period, the 
antagonism between this and the meteors, or as it is 
expressed in the dialect of mythology, between Tishtrya 
and the Parikas, was naturally suggested. 

The companion of Tishtrya and his help-mate is the star 
Satavaisa. They work together principally in distributing 
moisture over the earth. The Fravashis let him wander 
between heaven and earth, that he may refresh, by the 
moisture of rain, men and beasts and plants Conformably 
to the opinion of the Parsees, he is lord and ruler of the 
Western sky, as Tishtrya is of the Eastern. 

But here arises a difficulty. An explanation may easily 
be given of the popular opinion, which attributes the 


^ Fairtka* duzhyairya. Yt. VIII, 51. 

® Yt. VIII, 40. Urvaiii^ should be read uru-^diti^ as Geldner 
supposes (Metrik, § 57). 

® Cf. Peschel, Fhysische Erdkunde, I, p. 1:14 seq. 

^ Yt XIII, 43 ; see above, p. ir8. 
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government of the South and the North each to a fixed 
star, according to its course. But how people happened to 
imagine that a star was reigning in the East or West is less 
easy to explain. 

The idea cannot possibly have had its origin in observa- 
tions of the general course of the star m question. It must 
rather start from a determined period of the year, during 
which this star is seen exactly in the East and correspond- 
ingly in the West. One thing must be granted : Satavaisa 
must be a star that, in its setting, is nearer the equator than 
either of the poles, consequently between North-West and 
South-East. Otherwise it could not be called ‘ Regent of 
the West.’ It is, likewise, true that Sirius rises m the 
South-East. 

Since Satavaisa is in every regard the counterpart of 
Tishtrya, I must return to it in order to define the latter. 
The time at which Tishtrya-Sirius develops its chief 
activity is Midsummer, or rather August. In this month 
it shines before sunrise in the Eastern sky 

We must, therefore, conclude that if Satavaisa is the 
counterpart of Tishtrya, it must stand at the same time, 
the beginning of August, after stmset in the West, in order 
to be reputed ruler of the West. So we arrive at the con- 
clusion that Satavaisa must be identified with the star 
Antares in Scorpio ^ Rising, in fact, on the first of August, 
between i and % in the afternoon, it is at 9 o’clock in the 
evening above the South-Western horizon and sets about 
an hour later. 

But I think that Antares is no fit ruler of the West. At 
38° North Latitude its course is too much in the South 
Its culmination is only about 36 degrees above the horizon. 
We would rather give him a power similar to that of 
Fomalhaut which culminates at about 22 degrees. 

The star Arcturus of Bootes seems to be more to our 
purpose. It is on the first of August at seven o’clock 
ill the evening West^to-North in the sky and sets between 
10 and II. It culminates at 74 degrees more or less, 

^ ^ So West, ‘ Pahiavi Texts,’ part j, pp. 12-13 note. 
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In identifying Satavaisa with Antares or Arcturus, we 
always observe that at the time when it declines in the 
West, Fomalhaut is on the South-Eastern horizon, and 
Ursa Major low in the North -North-West 

But in determining Satavaisa I prefer by all means 
starting from another point of view. If Sirius is ruler 
of the East and Satavaisa of the West, both must stand at 
the same time 111 the sky, the former towards morning, the 
latter towards evening. So we must find for Satavaisa a star 
that shines in the Western s\iy before simrtsc in the beginning 
of August, If this hypothesis is correct, Satavaisa and Wega 
in the constellation of Lyra must be one and the same star. 

Wega rises on the ist of August about noon and sets at 
four m the morning. So it is visible for a time together 
with Sirius. Hence results the surprising combination, that 
during this time Sirius is standing in the South-East, 
Fomalhaut in the South-West, Wega in the North-West near 
the horizon, and the stars Mizar and Alioth, e and f of Ursa 
Major, almost exactly in the North Thus we have four 
governors of the four points of the compass at the same 
time in the firmament, and the whole doctrine concerning 
them clears up in a most simple way from real circum- 
stances, when we take as a starting-point the period in 
which Sirius, without doubt the most prominent of the 
four, shows its greatest activity and efficacy. 

We can now understand that Tishtrya and Satavaisa 
are a closely connected couple. Sirius and Wega are two 
stars that may be said to relieve each other. When the 
former first appears in the morning sky, the latter is 
visible during the whole night. The more Sirius increases 
in brilliancy and the longer he remains in the sky, the 
more Wega decreases. Finally, on the first of December, 
when Sirius rises at seven in the evening and so remains 
visible all night, Wega disappears only an hour later below 
the North-Western horizon. 

I shall not conclude without mentioning that in the names 
Tishiryeni and Pauryeni greater groups of stars are, com- 
prised h Evidently they are in close correlation to Ttshirya 


1 Yt. VIU, iz. 
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or Paiirya^ by which denomination the same star is probably 
meant ; perhaps they are stars in his immediate neighbour- 
hood. We must further remark that the distribution of 
water on the earth and the fostering of vegetation is not, 
according to the view of the Avesta, the exclusive charge 
and duty of Tishtrya and Satavaisa. They are aided in 
this by a whole body of stars, from which, as the Avesta 
says, ‘the water comes and the plants and the (fertile) 
earth h’ 


^ 15 . Chroriology and Calendar. 

In describing the climatic conditions prevailing in the 
dwelling-place of the Avesta people I remarked that, strictly 
speaking, they divided their year into two parts only, 
summer and winter^. Thus it is that we meet with a two- 
fold calculation, by years and half-years^. Now I shall 
demonstrate below that this fact is involved in the whole 
arrangement of the calendar. 

Though the dialect of the Avesta must be supposed 
to have some distinct name for spring and originally one 
also for the latter part of autumn yet these periods of 
transition are so short in Eastern Iran, that they were 
entirely lost and merged in summer and winter. 

The most prominent phenomenon was certainly the 
winter with its intense and lasting cold. Winter, therefore, 
is used instead of ‘ year ’ in the dialect of the Avesta. What 

^ Siard • aficichithra • wmrd-chithra • zemaschithra. 

^ [Vide § 21 of Fare or saredha ‘year;' zydo {ztfn) 

or aiwigama * winter;’ kama 'summer.' 

^ Naemem • yare^dr^o and ydre-drdjd are employed together in 
Vd. Ill, 36 and 37 ; cf. Vd. VI, i and 43 ; V, 14. 

* Vaghra 'spring' is indicated by Tomaschek (p. 20) as 
employed in the Pamir dialects; zarenaya (Roth, ZddmG, vol. 
xxxiv, pp, 702-703) means the same. Saredha ‘ year ’ = Skr. ^arad 
'autumn* (in N. Pers. 'year') seems to have also originally 
denoted, in the dialect of the Avesta, ' the latter part of autumn ' or 
perhaps even 'winter,’ because it appears (Vsp. 11, 2) as an epithet 
to maidkydirya ^ ' the midwinter-day.' 
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observations may be drawn from this change of signification 
and analogous etymological facts in the Old-Indian dialect 
I have already said before 

The Eastern Iranians looked upon the night as preceding 
the day. They reckoned, therefore, by nights, not by days. 
So the above-mentioned benediction of the fire, literally 
translated^ runs in the following manner : ^ In merry mind 
spend thy life, the nights which thou hast to live^*’ This 
fact is of particular interest, since we find it also among the 
Indians, Germans, and Gauls ^ From this similaiity we 
might perhaps suppose that the custom of counting by 
nights existed in the very first ages of the Indo-Germanic 
race 

The month was employed to compute longer spaces 
of time, as, for instance, the pregnancy of women If the 
weather is bad, it is known that the body of dead people 
must not be brought to the dakkma. It must be kept for 
a time in a pit, kata^ and is to remain here two or three 
nights or a whole month togetkery until the bad weather 
is gone 

If there is a dead body in any house, the fire must be 
directly removed from the hearth, that it may not be 
exposed to impurity. Nine nights in winter and a month 
in summer must pass by before it is permitted to bring 
it again into the house 

The Calendar of the Avesta has been often, in our time, 
the subject of accurate investigation'^. Nevertheless I 

^ Zim^ zydo 'winter, year’ (cf. also the foregoing note); see 
OKA. p 144 seq. 

® Tdo • kkshapano^ Ys, LXII, 10; vide supra, p. 76. Khshapan 
‘ night,’ ayare ' day,’ ushagh ' dawn, morning.’ 

® Zimmer, AzL. p. 360, 

* Vd. V, 45 : aevQ-mdhim, himdkwi, &c. 

® Bikhshaparem • vd • ihnkhshaparem • vd • mdzdrdjahtm • vd, Vd. 
V, 12 ; cf. also Vd. V, 54, 55, 56, &c. 

® Nava-khshaparem • upa-mdnayen - aefe • yoi • Mazdqyasna • atwi-^ 
game * dai • hama • mdzdrajahm, Vd^ V, 42. 

’ Spiegel, E,A. voLiii, p. 665 seq.; and again ZddmG. voL xxxv, 
p, 642 seq.; Roth, ZddmG. vol xxxiv, p. 698 seq. ; C de Harlex, 
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hope to bring forward at least some new points and so to 
be allowed to enlarge in this place on its elucidation. 

The year was divided into 12 months of 30 days each, 
every month into two equal halves of fifteen days. The 
whole month is a period which elapses between two full 01 
new moons (strictly 29I days); half a month is the time 
between full-moon and new-moon. That the bipartition of 
the month must have been a very old custom will be proved 
below. Yet I think it very problematical to say that the 
people of the Avesta observed the week of seven days or 
that it was of any account in the business of civil lifeb At 
any rate it was of course necessary to use a week of seven 
and of eight days alternately, since the month had 30 days. 

The names of the months are, it is true, nowhere com- 
pletely enumerated in the Avesta. But those that are 
mentioned in our texts ^ agree fully with the list of the 
calendar met with in the later Scriptures of the Parsees. 
So we are entitled to suppose that they were known as far 
back as the Avesta, and to insert them here without 
hesitation 

1st Month FravasJnmm . . FarvardTn. 

and „ AshaZ/e-vaktshiake Ardabihisht. 

3rd „ Haurvatdtd . . . Khordad. 

4th „ Tishtfyehe . . . Tir. 

5th „ Amcretdid . . . Amurdad. 

6th „ Khshathrahe-vdiryehe Shahrevar. 

7 tli „ Mithrahi . . . Mihir. 

8th „ Apdm Aban. 

9th j, A thro Adar. 

Bulleiin de TAiMnie Oriental^ 1881, p. 79 seq, p. 159 seq. I 
regret that I have not been able to read the Essay of Bezzen- 
berger ; I know it only from quotations. 

^ This hypothesis is based only upon the use of the expression 
mshapiaika^ which is interpreted by Roth (L c. 710, note i) as 
* between-seven ’ and translated by ‘ week.' 

® These are the months AsM-vahshfa, Tish/ryaj Khshathra- 
mrya, Miihra^ Dathm i.e. ‘ of the Creator ' {Trad, < of the Law ’), 
^^SpmmArrnaii, Westergaard,‘ZencITexts/p. 3i8sCq. Spiegel^ 
' Av> iih, vol. iir, p. 239 seq. 
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lothyion^i Datlmsko , . . . Din (better ' Creator ’) 

nth „ Vag/iemh Jlfanagko Bahman. 

1 2th jj Spentayao Armatot^ Spendarmad. 

The order of the names is, as justly remarked by Roth, 
very striking. We should naturally think that Ahura 
Mazda, the Creator, would stand foremost, that after Him 
the other Amesha Spenta would follow m the usual order, 
and finally Mithra, Tishtiy’-a, Ap5, Atar, Fravashi. I must, 
however, confess that I have not found any satisfactory solu- 
tion of the problem, and must, therefore, leave it to some 
more fortunate student. 

Roth starts with the theory, that the tenth month must 
have foimed originally the beginning of the year; thus the 
names of the other Amesha Spenta are, says he, in their due 
order, save that succeeding couples are separated by the in- 
sertion of the Fravashis and Tishtrya. The insertion of the 
former, he continues, must be accounted for by the fact that 
a sacred and solemn feast of the manes could not be removed 
from its fixed place in the year, while Tishtrya had a strong 
foothold in the time of the rising of Sirius. 

There can be no doubt that much is explained by this 
hypothesis, yet many a difficulty still remains. As yet 
we know not why Spenta Armati follows immediately after 
Vohu-man5 and Khshathra-varya stands last of all the 
Amesha Spenta, and certainly there must also be reasons 
for this fact. Finally, we should think it more natural that 
the feast of the manes, Hamaspatmaidhaya, fell in the month 
of the Fravashis, as the calculation of the calendar demands, 
rather than in the intercalary days inserted before it. 

The day-names are also nowhere distinctly enumerated in 
the Avesta, yet there is in the Yasna a list of genii com- 
pletely agreeing with the day-list found in the traditional 
Scriptures of the Parseesk This is no accident. The 
author of that passage evidently named the genii on 


^ Ys. XVI, 3 seq. ; cf Sir. I and H ; Spiegel, E.A. vol. iii, p. 667. 
Several names, viz. those of the nth, 15th, i6th, 20th, 26th and 
30th days, are also mentioned in the passage of the Avesta cited 
above (p. 144, note 2). 

VOL. I, L 
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purpose after the order in 

which they rank 

in the calen- 

dar. The list runs as follows : 


I. Ahtirahe Mazdao , . 

. Ormazd >1 

. Bahman 


VagAeush. Managho . 


3. A shake vakishiahe 

Ardabihisht 

The seven 

4. Khshatkrahe vairyehe 

. Shahrevar 

- Amsha- 

5. Spentaydo Armatoisli 

. Spendarmad 

spands 

6 , Haurvatdtd .... 

. Khordad 


7. Ameretdid .... 

Amerdad 


8. Datimshd .... 

. Din^, (probably) Creator. 

9. Aihro 

. Adar . . . 

Fire. 

10. Apdm 

. Aban. . . 

Waters. 

IJ. Hvare-hhshaetahe . . 

. Khorshed . 

Sun. 

12,. Mdogho 

. Mah . . . 

Moon. 

13. Tts\itryfhe .... 

. Tir ... 

Sirius. 

14. GeusYi 

. Gosh . . . 

the Beasts. 

15. Datimshd 

. Dln^, (probably) Creator. 

16. M%thrahe .... 

. Mihir . 

Mithra. 

17. Srao shake . . . 

. Srosh. . . 

Srausha. 

18. Rashnaosh. .... 

. Rashnu . . 

Rashnu. 

19. Fravashtndm . . . 

. Farvardin 

the Manes, 

%o, Verethraghnahe . . 

Behram . . 

Vethraghna. 

0,1, Rdmand 

. Ram . . . 

Raman. 

0,%, Vdtahe 

. Vat . . . 

Wind. 

Dathushd .... 

. Dln^, (probably) Creator. 

i^4. Daenaydo .... 

. Din .... 

the Law. 

25. Askdi^ 

. Ard . . . . 

Ashi. 

% 6 , Arshtdtd 

. Ashtad . . . 

Arshtat- 

27* Asmand ..... 

. Asman . . . 

Heaven. 

28. Zemd 

. Zamyad . . . 

Earth. 

29. Mathrahe Spentahe . 

. Mahrspand . . 

the Holy 
Word. 


30. Anaghmmm-raochagMvt Aniran . . . the * Lights 

Without Be- 
ginning/ 1. e. 
the Stars. 

^ lR2LthQiI)ai-pa~Adar,I)a2-pa’Mthtr^JDat’‘pa-jD2nfT>2d=:^'PQXS. 
‘yesterday/ The eighth, fifteenth, and twenty- third days of the 
month are dedicated to Ahura Mazda, like the first day. They are, 
therefore, named from the day that follows. Tr. nofe'] 
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There must still be added the five intercalary days that 
are every year inserted in order to bring the solar and 
lunar years into harmony. They are dedicated to the 
five Gathas or collections of holy hymns. The first and 
the last of them are mentioned in a recently quoted 
passage of the Avesta 

1. Gdthayao ahimavaithydo^ 

2. Gdthayao n^tavaithydo^ 

3 Gdthayao spehtdmaimvdo^ 

4. Gdthayao voJm-khshathraydo^ 

5. Gdthayao vahts)itots\itois}i. 

The list of names of days is in perfect order, yet it 
must occasion surprise that the day Dathush occurs 
three times. This might perhaps be explained by the 
fact, that the month of thirty fixed days of the solar year 
was preceded by a lunar month of varying length. 

If we divide the month into its natural halves of fifteen 
days each, we see that the first half begins with the day 
of Ahura Mazda, and terminates with that of the Creator ; 
besides that in the very middle of each half-month an 
additional day, Dathushd^ is inserted and proves super- 
fluous by its very position. In my opinion there existed 
at first settled names only for twice fourteen days. As 
the synodical month had only twenty-nine days and a 
half, it was necessary that months of twenty-nine and 
thirty days should alternate. If needed, an intercalary 
day could be inserted in the middle of the first or the 
second half of the month, or in each of them^ to keep 
pace with the lunar phases in the computation of time. 
Nor can it appear at all strange that these intercalated 
days were dedicated to the Creator. 

During the transition from the lunar to the solar calendar, 
it was natural that the month of thirty days soon became 
the standard of calculation. The intercalary days had their 
settled fixed places as well as the other days. Now it led to 
no practical disadvantage that the month was not always 
conformable to the changes of the moon, for it had lost its 
original value and served only as a convenient subdivision 
of the year, which is too long for the wants of civil life. 

h 2 
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The Iranian year had also its regularly recurring feasts 

In the first place, as stated by the Parsees, those days 
in every month were held sacred which had the same 
names as the months in which they fell. In the first month 
the nineteenth day (since it is dedicated to the manes) \ 
in the second month the third day ; in the third month the 
sixteenth day ; in the fourth month the thirteenth day ; in 
the fifth month the seventh day ; in the sixth month the 
fourth day; in the seventh month the sixteenth day; in 
the eighth month the tenth day ; m the ninth month the 
ninth day ; in the tenth month the first day, perhaps also 
the eighth, fifteenth and twenty-third ; m the eleventh month 
the second day; in the twelfth month the fifth day. 

To these days are to be added the six principal feasts, 
the so-called Gahanbars, which are annexed, as Roth 
justly remarks, to the different seasons, and their im- 
portance for civil life. But I cannot believe that their 
names were originally the names of the seasons. I should 
prefer to think that they became such in later times. The 
names of the annual feasts are : 

I. Maidhyo-ZAREMAYA, in the month of Asha-vahishta 
on the day of Dathusho before Mithra (the fifteenth 
day of the second month). 

a. MaidhyoshemA, in the month of Tishtiya on the 
day of Dathusho before Mithra (the fifteenth day of 
the fourth month). 

3. Paitsh-hahVa; in the month of Khshathra-varya on 

the day of AnaghranSm (the thirtieth day of the sixth 
month). 

4. Ayathrema, in the month of Mithra on the day of 

AnaghranStm (the thirtieth day of the seventh month). 

5. Maidhyairya, in the month of Dathusho on the 

day of Verthraghna (the twentieth day of the tenth 
month). 

5, Hamaspatmaedhaya, on the day of Vahishtoishti, 
and thus on the last of the five intercalary days^. 

^ Yanya • rataSio^ literally * yearly times.' 

Ys. 1 , 9 ; II, 9 ; Visp. I, z \ Afr. Gahanbar, 7 seq. The opinion 




CHRONOLOGY AND CALENDAR* 


149 


Each of these feasts comprises five days, so that the 
principal dies solemnis falls on the last of them. The feast 
Kamaspatmaidhaya extends, therefore, over ail the inter- 
calary days; the feast Madhyo-zarmaya lasted in the 
second month from the eleventh to the fifteenth day; 
the feast Madl^^oshma, in the fourth month, likewise 
from the eleventh to the fifteenth day; the feast Maidhyarya, 
in the tenth month, from the sixteenth to the twentieth 
day. And so, too, the other feasts. 

It is possible that the prolonged duration of these 
holidays, as well as their later relation to the six periods 
of creation, is nothing but an addition of more modern times. 
The first feast is designed to celebrate the creation of the 
heavens, the second that of water, the third of the earth, 
the fourth the creation of plants, the fifth that of animals, 
and the sixth the creation of man. It cannot be denied 
that this connection of the annual feasts with the history 
of creation cannot be regarded as an invention of the 
priests thus to render the Gahanbars more venerable- 
Originally they were certainly nothing but rural feasts, and, 
therefore, originated in rural life. 

This is proved both by the meanings of the names given 
to the several feasts, and by the epithets which they receive 
in the Avesta. 

Madhyo-zarmaya denotes ‘ midspring,’ Madhyoshma 
'midsummer,’ Madhyarya ‘midwinter’ or, more accu- 
rately, ‘midyear.’ The first is called the time of blossoming, 
the second the time of the hay crop, the third the autumn or 
winter timeh Patish-hahya is generally understood as the 


of Roth, that we have old names of the seasons in the Gakayihdrs, 
is contradicted, I think, by his own etymologies. If matdhyd- 
skema means ‘ midsummer,' maidhyd-zaremaya ‘ midspring ' and mat’- 
dhydirya ‘ midwinter,' then these names can only denote originally 
certain single days. That it may be implied from the epithet saredha 
added to matdhydtrya, that m later times these names came to sig- 
nify seasons, is quite erroneously explained by Roth. It means 
‘ year,' perhaps originally ' autumn,' * late autumn,' about the last 
period before midwinter-day. 

* Vsp. I, 2, mmdhyd^^armaya nmdhydsherm vdsird^ 



MENTAL AND MORAL CULTURE. 


150 


time of the corn crop, harvest time, and so is fitly called ‘ corn- 
bearing h’ Ayathrema is, according to Roth’s ingenious 
exposition, the time in which the cattle return from the 
mountain-pastures into the valleys, and the rams are allowed 
to go to the ewes^. The explanation of the name Hama- 
spatmaidhaya offers the greatest difficulty. In the opinion 
of Roth this is the time in which the farmer makes his 
preparations for the sowing. I would rather adopt the 
opinion of C. de Harlez in referring this name to the great 
feast of the manes and the solemn preparations for it®. 

The Gahanbars have in Afrm-e-Gahanbar each its peculiar 
number. The first number signifies the anniversary on 
which the first feast falls, each additional number the 
interval between the feast in question and the one pre- 
vious. All these numbers must, therefore, make up : 


I. Madhy5-zarmaya 

• 45 

%. Madhyoshma . . . , 

. 60 

3. Patish-hahya 

• 76 

4. Ayathrema . . . . 

• 30 

5. Madhyarya . . . . 

. 80 

6. Hamaspatmaidhaya . 

• 75 

Total . 

. 365 


Assuming that Madhyoshma must fall on midsummer- 

datainya, maidhyatrya saredha [yide p. 146 of OKA.). Spiegel 
and Htibschmann have recently pointed out {ZddmG. vol. xxxv, 
pp. 643 and 663-666) that matdhydskema can have no connection 
with hamai and that the maidhyd-shad quoted by Roth as analogous 
to it is merely a misreading for maidhydi-shad. 

^ Paithhrhakya (cf, also the correct explanation in Spiegel, Av. 
Uh. vol li, pp. 7-8, de Harlez, Av. ir. vol 11, p. 34, and Bezzen- 
berger in ZddmG. vol xxxv, p. 643) from hahya^Skx. sasya^ 
paih (as paiti-puihra^ pazWsh-ayagh), 

^ Ayathrema •fraourvae^htra • varshni-har^hta ; the former from 
dyaihra^Slsi. djdira from root yd+ a; fraourvae^Yiira from root 
urvts (certainly not identical with vrt\)^‘fra ; varshm-har±ia from 
varshm=^^\T, VTshan-\‘harez ^to let loose ^srSkr. srj. 

® ffamaspaimafdhaya • areio-kerethna\ the former is not easily to 
be explained, the latter is certainly from ania'=^aska^hmtkm 
from root lar^ 
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day, the twenty-first of June, Roth has made out that the 
old Iranian year began on the ninth of March, since the one 
hundred and fifth day of the year was fixed for this feast. 
If this calculation cannot be said to be absolutely certain, 
since the assumption on which it is based can be considered 
only hypothetical, it appears at any rate most probable 
Besides, it is quite in unison with the statements of the 
Parsees, who say that the first month corresponds to March, 
the second to April, &c. 

Hence result the following dates for each month , 

1 Farvardin . . 9th March — 7th April. 

2 Ardabihisht , 8th April — 7th May. 

3. Khordad . 8th May — 6th June. 

4. Tir .... 7th June — 6th July. 

5. Amerdad . . 7th July — 5th August. 

6. Shahrevar . . 6th August — 4th September 

7. Mihir . . . 5th September — 4th October. 

8. Aban . . 5th October — 3rd November. 

9. Adar . , . 4th November — 3rd December. 

10. Dm .... 4th December — 2nd January. 

11. Bahman . . 3rd January — ist February. 

12. Spendarmad . and February — 3rd March. 

The five intercalary days, 4th-8th March. 

The annual feasts are celebrated as follows : 

1. Madhyo-zarmaya . on the (i8th — ) 22nd April. 

а. Madhydshma. . . „ (17th — )aistjune. 

3. Patish-haya . . . „ (31st Aug. — ) 4th September. 

4. Ayathrema . . . „ (30th Sept. — ) 4th October. 

5. Madhyarya ... „ (19th — ) 23rd December. 

б. Hamaspatmaidhaya „ (4th — ) 8th March. 

We have thus fixed the year as it originally stood in the 
Avesta Calendar. It is a moveable year ; and, consisting 
only of 365 days, it must every fourth year fall one day in 
arrears when compared with the solar year. It is no part 
of my task to solve the question how this inconvenience was 
obviated, since I am only obliged to prove the original 
institution of the fixed yearh 


^ Cf. Von Gutschmid das Iranmh Jahr in the ‘Transac* 




152 


MENTAL AND MORAL CULTURE. 


The calendar of the Avesta has resulted, as one may 
observe at a glance, from a combination of solar and lunar 
chronology. I shall now attempt to describe the manner 
of this combination 

The month of thirty days, employed in the solar year, 
was evidently preceded by a quite primitive mode of calcu- 
lation from one new-moon or full-moon to another, or more 
probably from new-moon to full-moon, and again from full- 
moon to new. This is indicated, as I have said already^, 
by the arrangement of the days, particularly by the repeated 
use of the day Dathush5, which became necessary on account 
of the variability of the synodical month. 

Additional proof of the originally lunar character of the 
Avesta calendar is afforded by the numbers which indicate 
the intervals between the several Gahanbars. 

Spiegel has observed that all these numbers are divisible 
by hve^. Hence he concludes that the Gahanbars belong 
to a calendar in which every week consists of five days. 
However I cannot agree with this conclusion, since a week 
of five days is rather uncommon. 

I am convinced that the Gahanbar numbers are based 
on the synodical half-month of fifteen days ; this half- 
month must be regarded as the basis of the whole chrono- 
logy in general. This I infer from the fact that all those 
numbers are multiples of fifteen. 

The number of the Madhyarya-feast seems to form an 
exception. But even here the seeming difficulty is over- 
come in the simplest manner, by resolving 8o into 75 + 5, 
i.e. into five half-months and five intercalary days. 

The Gahanbar numbers further show clearly that the 
year was divided into two half-years : 

I. 45+60 + 75 = 180 

30 + 75 (+ 5 ) + 75 = 1^0 (i 8 s). 

Probably the half-year was more employed in civil life 
than the complete year. Being a shorter period it was 


tions of the Scientific Society of Saxony,' 1863 , i seq.; Spiegel, 
£,A. vol. ill, pp. 669-670. 

^ Vide supra p. 147. , ® ZddmQ. vol xxxv, p. 643, note 2, 




CHRONOLOGY AND CALENDAR. 


more convenient for calculations and agreed moreover with 
the geneially known and popular division of the year into 
summer and winter This may be seen from the very dis- 
tribution of the Gahanbars over these half-years : 

I Madhyo-zarmaya, 2. Ayathrema, 
Madhydshvia^ Madhydrya^ 

Patish-haya, H amaspatmaidhaya. 

It is evident that each of the two solstices forms the 
centre and turning point of a half year, so that, indeed, the 
first more or less corresponds with the warm, the second 
with the cold season. 

But we can trace the calendar to a still more primitive 
form. Since the name Madhyarya means literally not 
'midwinter,’ but ‘ midyear,’ the year must necessarily have 
once begun with the summer solstice, or still more correctly 
with the day next following. Only m this case the Brima 
(or the winter solstice) forms also the middle of the year. 

But since the Madhyarya itself is associated with the 
number 8o, we might justly conclude that along with the 
combination of the lunar and solar calendars the five inter- 
calary days of the winter solstice have been inserted. 

The oldest calendar may be, therefore, thus arranged : 
ist Month : 22nd June — 21st July, 

2nd „ 22nd July — 20th August, 

3rd „ 2ist August — 19th September, 

4th „ 20th September — 19th October, 

Sth „ 20th October — i8th November, 

6th „ 19th November — 1 Sth December. 

Intercalary days 19th — 23rd December. 

7th Month : 24th December — 22nd January, 

Sth „ 23rd January — 2 ist Februaty'’, 

9th „ 22nd February — 23rd March, 

loth „ 24th March — 22nd April, 

I xth „ 23rd April — 22nd May, 

1 2th 23rd May — 2 1 st J une. 

Here the winter solstice forms, indeed, the centre of the 
whole year; for the 21st of December falls exactly on the 
middle of the intercalary days. 
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The intercalary days and the additional days of the synod- 
ical month may both have been dedicated to Ahura Mazda, 
the ' Creator ^ , and now we have, I think, arrived at the 
point, proceeding from which we can explain why the month 
falling about the winter solstice was called Dathusho. 

The whole calendar was, therefore, calculated from the 
winter solstice, the original centre of the year ; it was after- 
wards put back by 105 days, and, indeed, in such a manner 
that the intercalary days also were no longer inserted at the 
time of the winter solstice but before the beginning of the new 
year. The reason lay evidently in the fact that the official, 
I should like to say the ecclesiastical, calendar was to be 
brought in harmony with the popular division of the year 
into a winter and a summer half-year. This could only 
be done by putting the winter and summer solstices, which 
had always before formed the division between the two 
half-years, almost in the middle of them. 

What may have really occasioned this alteration of the 
calendar, I cannot say ; however I am satisfied with having 
made an attempt at reducing the calendar of the Avesta 
to its primitive form as far as possible. 

Finally, the divisions of the day are still to be treated of. 

The Avesta recognizes five parts of the day \ They are 
called in due order : 1) HAVANI, 3) Rapithwina, 3) Uz- 
AYERINA, 4) AWISRUTHREMA, 5) USHAHINA^. The second 
is, here at least, without doubt midday, for its name serves, 
just as in our languages, to denote the southern sky ®. About, 
or till the time Rapithwina, Tishtrya and Apausha fight 
against each other \ This, it is true, is very strange, since 
Tishtrya is an astral yazata. But the recollection of this 
fact had apparently disappeared, before the idea was formed. 


^ Asnya rafavo or qyara raiavo, 

® Havant^ Rapithwina^ Uzqyeirina, Aiwisruihrema with the 
constant epithet aibtgaya, and Ushdkina, Vide Ys. I, 3 seq., 
II, 3 seq. (here are also the names of the genii to whom the 
single parts of the day are consecrated), Gah. I-^V. 

® Vide supra p. 133. The name seems to be connected with 
pitu * food.’ 

" Yt. VIII, 25. 
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And if the feud between Tishtrya and Apausha symbolizes 
only the opposition between the cool weather after summer 
and the heat of summer, the time of midday seems to be 
very appropriately selected. 

At the same time takes place the combat between 
Kersaspa and the dragon : 

On him (the dragon) did Kersaspa cook in the iron 
kettle his meat aboiit the time of vndday^ and the 
dragon grew hot and began to sweat ; and he burst 
forth from beneath the kettle and poured out the 
boiling water, and affrighted started back the manly- 
hearted Kersaspa 

Moreover, there cannot be any doubt that UsJiahina must 
be the time about daiou In the same way we learn from 
the signification of the name itself that Ue^ayerina is that 
hour of the day in which the stars rise, i. e. the evening^, 

Hdtwii comes between Ushahina and Rapithwma and 
is, consequently, the forenoon. This period is so named 
probably from the circumstance^ that in it the sacrificial 
ceremonies are performed and in particular the sacred 
hauma beverage is prepared. For this reason the Yazata 
Hauma visits Zaratushtra at the time Havani, just as 
he is going to purify the fireplace. Finally, the time 
Awisruthrema falls between Uzayerina and Ushahina, and 
is, therefore, the midnight^ the time for being watchful and 
wakeful ^ 

Now we shall see that the genii to whom the single parts 
of the day are consecrated, are by no means arbitrarily 
chosen, but stand in real, and for the most part clear, 
relation to the several periods which they preside over. 

' yt.IX, II j Yt. XIX, 40. 

® From mha^h’^^x. nshas ‘ dawn.’ 

® Uzayetrina is derived from uzayara ; it is used (Vd. XXI, 5, 9, 
13) for the rising of the sun, moon and stars (from root tr^uz), 

^ Havam from rt. ^«=Skr. su. 

® Aiwhruihrema evidently comes from mwisruihra^ 'watch, 
guard' (from root comp, ayaihrema 

from Byathra. 
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Ushahtna belongs to Srausha. He is reputed the genius 
of wakefulness, and it is his duty at early morning to awaken 
mankind from slumber and to chase away the demon of 
sleep? He is aided in his task by his herald, Chanticleer 
(the domestic cock). 

Hdvam, or the forenoon, is under the care of Mithra, 
because he is the yazata of the rising and heaven-ascending 
sun. Sunrise seems to have been considered, at least m 
later times, the beginning of the day, and not midday; for 
Hdvmii opens the dance or circular course of day. At an 
earlier period the night was thought to precede the day, 
and hence people were accustomed to reckon time by nights. 

Awisnithrema is ruled by the manes ^ who guard human 
kind at this time, and the genii, e. g. Valour, Victory, and 
Superiority, by whose aid nightly dangers are warded off. 
Noon, finally, is consecrated to the genius of lire, and 
evening to that of water. 


^16. Religion and Snperstitio 7 i. 

We cannot omit in this place one of the highest spiritual 
gifts of mankind— Religion. The position in which a people 
place themselves with regard to their Deity is without 
doubt an important phenomenon in their intellectual life 
and is characteristic of their manner of viewing things. 

And yet I must restrict my remarks to what is indis- 
pensable. The religion of the Avesta and the ideas con- 
nected with the different genii have already been described 
by several authors. A new and exhaustive description 
would afford sufficient matter for a special investigation and 
would at present lead us too far from our task* I must, 
therefore, content myself with touching upon some pecu- 
. harities of the Avesta religion, illustrative of its spirit and 
intrinsic excellence. 

In comparing the religion of the Avesta with that of the 
closely related Vedic Indians, a radical difference will force 
itself upon our observation \ 


* [Compare the following remarks of Mr. William B. Whitney 
(Professor of Sanskrit and Comparative Philology in Yale College) 
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In the Rig-veda it would be difficult to say who appears 
as the principal deity; Varuna and Indra are known to be 
represented as fighting for the ascendancy. And, besides, 
to every poet that god appears the most great, powerful 

in his Chapter on ‘ The Avesta/ Vide ‘ Oriental and Linguistic 
Studies/ p. 191 . 

‘ The Zoroastrian religion is one of the most piomment among 
the forms of belief which have pievailed upon the earth, by reason 
both of the influence which it has exerted and of its own intrinsic 
character . . . The later Jewish faith is believed by many to 
exhibit evident traces of Zoroastrian doctrines, borrowed during 
the captivity in Babylonia, and the creeds of some Oriental 
Chiistian sects, as well as of a portion of the adherents of Islam, 
have derived essential features from the same source. But the 
influence which its position only gave it the opportunity of exer- 
cising, was assured to it by its own exalted charactei. Of all the 
religions of Indo-European origin, of ail the religions of the ancient 
gentile world, it may fairly be claimed to have been the most 
noble and worthy of admiration, for the depth of its philosophy, 
the spirituality of its views and doctrines, and the punty of its 
morality. Valuable notices respecting it had been given by the 
classical writers, yet they had been altogether insufficient to convey 
a clear view even of its then condition in the western provinces to 
which it had spread, much less to illustrate its origin, and the his- 
tory of its development in the land of its birth Had the Avesta 
no other merit than that of lajung before us a full picture of the 
ancient Persian religion, it would be a document of incalculable 
value to the student of antiquity/ 

Also compare Rev. Dr. Mitchell on the merits of Zoroastrianism, 
in his short tract on ^The Zend-Avesta/ pp. 49-50 * 

‘ There are several characteristics w’^hich entitle the Zoroastnan 
faith to a high place among Gentile systems of religion, (i) It 
ascribes no immoral attributes to the object of w^orship. Ahura 
Mazda, the supreme divinity, stands ethically much higher than the 
popular gods of Pagan nations generally. The Avesta, as we 
have seen, retains much of nature-worship ; but evil qualities are 
never ascribed either to the physical object or the being who pre- 
sides over it. (2) The Avesta sanctions no immoral acts as a 
part of worship. (3) None of the prescribed forms of worship is 
marked by cruelty* (4) In the great contest between light and 
darkness, the Avesta exhorts the true worshipper not to remain 
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and venerable, to whom his songs are addressed. To him 
he ascribes all the qualities and powers which make up, in 
his opinion, the nature of the Deity. In the Avesta, on 
the contrary, rank and order are minutely and exactly 
established. 

As the chief of the whole world, visible and invisible, 
ranks Ahura Mazda. He is the Creator and Lord of the 
Universe, no one equals him in honour and power. Next 
to Him rank, as the highest of the genu, the six Amesha 
Spenta : Vohu-mano, Asha-vahishta, Khshathra - varya, 
Spenta-Armati, Harvatat, and Amertat. To each of them 
a peculiar sphere of activity and dominion in this visible 
world is allotted. To Vohu mano is confided the pro- 
tection of beasts, perhaps originally of mankind too, to 
Asha the care of fire, to Khshathra of metals, to Armati of 
the earth, and to the two last of water and of plants. The 
Amesha Spenta are followed by the yamtas^ the great host 
of inferior genii, among whom Mithra, Anahita, and others 
are prominent. 

With the same systematic accuracy and uniformity is the 
empire of the evil spirits oiganized. The first of the 
demons, the counterpart of Ahura in everything, is Angra 
Manyu,who is all death. Round him are grouped, next in 


passive, but to contend with all his might against the productions 
of the Evil Principle. (5) One remarkable characteristic of the 
system is the absence of image-worship. (6) The Avesta never 
despairs of the future of humanity ; it afiirms the final victory of 
good over evil. 

^ In regard to all these points there is a striking difference be- 
tween Zoroastrianism and Hinduism. It is not easy to explain 
how the former system struggled successfully against that fatal 
gravitation downwards, which made pnmitive Hinduism sink deeper 
and deeper in the mire ; but the fact, at all events, is undeniable. 

^ Assuredly, we have no wish to undervalue the importance of 
the great characteristics of Zoroastrianism that have now been 
mentioned; and we might pomt to yet other merits, such as (7) its 
encouragement of agriculture, (8) its inculcation of truth in thought, 
word, and deed, (9) the position of respect it assigns to women, 
and (10) the kindness towards, at least, Zoroastrians which it in- 
culcates.' Tr,] 
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order, the six Arch-daivas, who, sometimes in then very 
names, are opposed to the Amesha Spenta. The widest 
circle is formed by the great army of minor demons and 
infernal fiends. 

Thus the whole spiritual world is divided into two great 
equally organized parties, the party of light and good, and 
that of darkness and evil. Nevertheless, we cannot speak 
of a proper dualism, since, though both spirits, the good 
and the evil, co-exist from the beginning \ yet, according to 
the doctrine of the Avesta, the latter will succumb in the 
decisive battle at the end of the world 

Like the invisible world, the visible is also divided 
between two diametrically opposite parties. Every man is 
either good or bad, every animal a creature either of light 
or of darkness ; even more, in nearly every object there is 
a combination of both powers. Such a separation was 
suggested m Iran by external circumstances, the extra- 
ordinarily great differences of the climate, the sudden 
transitions from cold to heat, the immediate proximity of 
fertile fields and deserts, and even the historical and social 
separation into nomad hordes and sedentary farmers. Yet 
the consistent manner in which this separation is every- 
where followed out in the Avesta must be the work of a 
conscious speculation. 

Whatever the religion of the Avesta has lost in poetical 
strength and life on the one side, it has gained, without 
doubt, on the other, in moral profundity. It approaches 
monotheism by far more nearly than the Vedic religion; as 
it knows one Eternal Lord and God, of whom the other 
genii are servants and helpmates. 

Personifications of natural powers are by no means the 


1 Ys. XXX, 4 : 

‘ When both spirits came together from the beginning to create 
Life and death, and as the world should be at its end 
The evil one chose the impious, but to the pious there came 
the Best Mind.' 

In Ys. XXX, 3 Ahura and Angra Manyu are mentioned as 
twins, 

® pp. no-iir; 
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ideal of the orthodox Zoroastrian ; and though Mithra and 
Anahita may have had partisans and worshippers enough 
among the common people, m the system itself they 
give place to deities that prove to be mere hypostases or 
personifications of ethical conceptions. Vohu-mano is, 
literally translated, the good mind, Asha-vahishta, the best 
piety, Armati, the devoted and devout resignation ; and 
these names are, m hundreds of passages in the Avesta, 
employed in their purely abstract signification. These 
notions cannot be said to have been exalted into real 
personages. 

Since every individual must necessaiily decide either 
for the party of Ahura or that of Angra Manyu, in- 
differentism is impossible, and every one must exactly 
know and fulfil the duties which are imposed upon him by 
the Deity. The less the forms of the divine beings of the 
Avesta may have satisfied the imagination, the more im- 
pression must have been made by its peculiarly moral 
energy on every heart and mind. 

We must confess that a people contented with such a 
religion lacks fancy and poetical elevation, but it has a 
highly respectable moral soberness. A nation of this 
description will produce no great poet, but will attain a 
high degree of ethical perception. 

Before I discuss the Ethics of the Avesta I insert here, 
by way of an appendix, some words concerning witchcraft, 
enchantment and similar superstitions which, though exist- 
ing among the old Iranian people, do not seem to have had 
any great importance or diffusion. If the whole world be 
supposed to be full of evil spirits and demons, as in the 
Avesta, you may easily perceive that people thought 
themselves menaced and endangered by these dismal 
powers^ and endeavoured to frustrate their baneful efforts. 
To heretics and misbelievers was ascribed some influence on 
the vegetation of the earth ^ ; they were commonly thought 
to possess evidently supernatural or magical powers. In 
this way only will it be intelligible that Ydtu denotes a 


^ Vd. IX, 53^57; XVIII, 63. 
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heretic or an apostate as well as a sorcerer ; Parika is a 
foreign, unbelieving woman, but at the same time also 
a sorceress with superhuman demoniacal faculties 

Not man alone, but beasts also were assaulted by these 
demons , the enchantment of cattle especially w^as generally 
believed in. If a bull stai ted or a cow stumbled down a 
precipice, it w^as thought to have been caused by demons^. 
Everything bad in this world was believed to come from 
them. The best protection and shelter against them were 
prayers Yet we may understand that peculiar words were 
thought peculiarly efficacious in certain cases, and regaided 
as a counter-charm able to repel the attacks of evil spirits. 
People especially believed that maladies could be driven, 
away by health-giving sayings^, nay, this manner of curing 
diseases w^as considered the very best and most appro- 
priate. 

But enchanting powder was ascribed not only to sayings and 
prayers, but also to certain objects. The feathers and bones 
of the bird Vdrajan or Vdre^ijana, denoting perhaps the 
owl, were believed to protect against wounds and to lay 
enemies under a spell so that they could by no means gain 
victory^. 

‘ Of the thick-feathered bird Vdrenjana a feather seek 
to thee, O Zarathushtra ! by it fortify thy body and 
bewitch thy enemies. 

‘ For if a man wears bones of this fleet bird or feathers 
of this fleet bird : 

‘No powerful ruler can kill him or make him flee ; rich 
honour is brought home, rich glory secured to him 
and shelter by the feather of the bud.’ 

^ That yaiu must have meant ‘ witchcraft’ already in the Arian 
time, IS pioved by the Old-Indian yidu * wizard,’ and the New- 
Persian jMu with the same signification. 

® Therefore an evil spirit Smvzdkaki has the xiznxtB Srvo-jafi 
(probably ‘ killing horned cattle,’ from sru^ srva * horn’) and asegk^ 
gao ‘enchanting cattle* (Skr. and Cf. also Ys, 

XXXII, 13. 

® Vd, VII, 44 ; vachm • ha?shazyat Vd. IX, 37. See below. 

* Yt. XIV, 35; Geldner, Metnk^ § 142. 

yOL, I, U 
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J 1 7. Morality, 

Piety in thoughts^ words and works^ was the chief precept 
of the Zoroastrian religion^. In it everything else is in- 
cluded ; it is the sum of all precepts, the doctrine that is 
always repeated anew, that is, I dare say, met with on every 
page of the Avesta. He who thinks, spealcs and acts well, or, 
as it is said, according to religion^, is a perfect worshipper 
of Mazda {Mazdayasnd) and a worthy follower of Zara- 
thushtra. This triple injunction is a summary of the whole 
ethical life of the Zoroastrian. 

It would be superfluous to attempt proving this from any 
passage of the later Avesta; I will put forwaid here only 
one strophe from the Gathas to prove that this doctrine 
existed already in the oldest period of the Mazdayasnian 
community : 

^The two spirits, that first existed, 

The twins, announced to me in a dream, 

What good was and what eml 
In thoughts^ and words^ and zvorks. 

Of this the pious choose 

The right, but not the bad ones’\’ 

It affords, indeed, proof of a great ethical tendency and of a 
very sober and profound way of thinking, that the Avesta 
people, or at least the priests of their religion, arrived at 
the truth that sins by thought must be ranked with sins 


^ Humata^ huhhta^ kuvar^hta ‘ good thoughts, words and works*; 
united they form 'piety.* According to Darmes- 

teter [Ortnuzd et Ahrirnan^ p. 8 seq.) these three notions had ori- 
ginally a liturgical signification, \iz.=:Skr. stwiah 'devotion,* sukta 
‘ saying, prayer,* mkria * saenflee.* But I have no doubt tliat they 
developed already m the Avesta into really ethical notions. 

® Anumaiep • daenayao^ amkhiee • daenaydo^ a 7 iuvm'd^tU dapiaydo^ 
Yt. V, x8. Cf. Vsp, II, 5. 

^ Ys. XXK, 3 ; similarly Ys. XLV, 8. 
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by deed, and that, therefore, the actual root and source of 
everything good or bad must be sought for in the mind. 
It would not be easy to find a people that attained, under 
equal or similar histoiical conditions, to such a height of 
ethical knowledge In some Varuna-hymns there occa- 
sionally appear similar ideas of the guilt of sin, and the 
leconciliation of Conscience with the Deity; but they are 
only isolated flashes, whereas we have, in the Avesta, a 
settled and established doctrine that is, or should be, 
common to every one. 

Externality and work-righteousness are by no means 
wanting in the religion of the Avesta. Offences can be 
expiated by punctiliously prescribed rites of expiation, and 
here it seems, indeed, that more stress was laid on the 
external pcrfoimancc of the expiatory ordinance than on 
the internal renewal and purification of the mmdh Even a 
kind of indulgence is not unheard of. To certain meri- 
torious works is attributed the effect of removing all guilt 
and sin fiom him who performs them. Or it was possible 
to wipe out, by peculiarly severe atonements, not only the 
special sin on account of which the atonement was per- 
formed, but also other offences committed in former times 
or unconsciously^. Nor should we claim too much, nor 


^ [Comp Mr, Coolds remarks on the opening chapter of the 
Gathas in ‘The Origin of Religion and Language,* p. 216 : ‘ It is 
especially to be remaiked that there is not in it (Ys. XXVIII), 
from first to last, a trace of so-called naturalism. No phenomena 
of nature are pei sonified, invoked or noticed. The universe is 
conceived as the creation, not as the manifestation, of one Supreme 
Being, who is, however, not isolated, but surrounded by spiritual 
principles, which embody, so to speak, or vividly represent His 
highest attiibutes, perfect purity as Asha, perfect goodness as Vo- 
humano. Man approaches this Deity, and is favoured by Him so 
far as he reflects those attributes. No ofFenng but that of a pure 
good spirit is suggested; prayer owes all its efficacy to their 
presence. The seer has one desire — to know the Supreme Being 
as He is, and knowing Him to communicate to Qtliers the bless- 
ings of that gift/ Tr,] 

® Vide e, g. Vd. V, 26, with ^hich you may compare Vd. HI, 

M 2 
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expect in the ancient world ideas not formed before the 
time of our modern and Christian culture. 

As cardinal virtues of the old Iranian must be considered 
truthfulness and fidelity^ charity and benevolence. 

The love of truik is praised as a prominent characteristic 
of the Western Iranian by the Western writers. Herodotus 
expressly states that the Persians think nothing so shameful 
as a lie; after which, says he, ranks the contracting of 
debts, for this reason particularly, that such as contract 
debts are now and then compelled to take refuge in false- 
hood^. Covenants are sacred and inviolable to the Avesta, 
those which are pledged by a mere word not less than 
those which are pledged with hand or pawn^. The cove- 
nant is called mithra, doubtless after the yazata Mithra, 
the all-seeing genius of the sun, who, penetrating the whole 
world with his clear light, sees all things, even the most 
hidden, and so becomes the guardian and protector of truth, 
fidelity and covenants. He who betrays a covenant betrays 
the yazata himself, and becomes a betrayer of Mithra or a 
breaker of covenants This expression is used almost in 
the same meaning as daeva or drvafito, ‘ the demons,’ ‘ the 
evil ones.’ The strict observance of a plighted word is 
regarded as characteristic of the Iranian and the adherent 


21 and IX, 50. Conformably to Vd. XIII, 7 the killing of a 
zanmyagura seems to have effected a remission of sins. 

1 Herodotus, i, 138; Spiegel, E A vol lii, p. 684 seq. Darius 
too expresses, in an inscription {H. 14 seq.), his detestation 
of * lying,* if the word drauga, which is here used, means nothing 
less than ‘ revolt, uproar,* cf. Bh, I, 38 . * The army revolted and 
the he (uproar) increased in the provinces.* 

® Vd. IV, 2 ; cf, also Yt. X passim, 

« Mithro^druj, A pernicious betrayer of Mithra destroys the 
whole land (Yt. X, 2), probably because he diaws down the ven- 
geance of Hcityazaia, Mithra takes away in his rage, strength and 
courage from the Mithra-deceivers (Yt. X, 23); their dwellings 
shall be deserted and desolate (Yt. X, 38), The nuthro-^druj and 
the miihro-zya are named along with thieves, robbers, See, (Ys. 
LXI, 3)* Verthraghna^ likewise, deprives the Mithra-deceivers of 
their strength (Yt. XIV, 63). 
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of Zarathushtra, and he who is wanting in fidelity and 
veracity cuts himself off from the national and religious 
community. 

Lying IS a creation of the evil spirits, and in by-gone 
days It was exceedingly poweiful on earth. No sooner 
than after the birth of Zarathushtra were bounds set to it 
For he revealed to man the holy religion, the most effi- 
cacious weapon against lying and deceit. It is therefore 
that the demons break forth into the wild complaint: 
‘ Born, alas ! is the pious Zarathushtra in the house of 
Poiushaspa^ How can we contrive destruction against 
him > He IS a blow (thunderbolt) to the demons, he is an 
adversary of the demons, he is the demons’ enemy ! Down 
tumble the worshippers of the demons, down the druj-nasush 
produced by the demons, down the falsely-spoken lie^T 

Chanty of course was restricted to followers of the same 
creed. This cannot seem strange considering the great 
gulf which Zoroastrians maintained between themselves 
and the adherents of other doctrines. To succour an 
unbeliever would be like a strengthening of the dominion 
of Evil. But charity to poor and distressed brethren is 
preset ibed in the Avesta. Their prayers should be heard ; 
he who grants them not is committing sin. In the Gathas 
it is said . 

‘ What is your power, and what your riches, 

That I may join you, 0 Mazda, with my deeds, 

In sanctity and pious mind 

To noarts k the poor man^ devoted to you ? 

We have renounced all 

The demons and Khrafstra-men ^ ’ 

In the Vendidad the precept of mercy is proclaimed no 
less explicitly in the following passage * ^ He who does not 
grant the prayer of a begging man will become a thief of 


^ Vd. XIX, 46 : draogka • mithaokhta* 

® Ys. XXXIV, 5. In the first verse we should read hakhtm, 
which is strengthened by the manuscript K5, BarthalomS., Gdihds^ 
p. 39 \ in the last line pare must be expunged. ^ 
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prayer by depriving him that made it From these words 
it becomes evident that the Mazdayasna must regard a 
request made to him as a deposit. If he does not grant it 
he keeps back, in a certain measure, the deposit, and 
commits in this way a theft to the damage of the asker. 
******* 


’ Vd. IV, I, My opinion agrees with that of Harlez (Av. tr 
I, p. 114); another opinion, but too ingenious, is that of Spiegel, 
Comm. vol. i, p. 116. 
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Economical Life. 

1 1 8 , Cattle-Breeding. 

The beasts fed and tended by the Avesta people are 
divided into large groups, heids and flocks^. In the first 
group are numbered cattle, horses, camels and asses; in the 
second, goats and sheep. The rearing of poultry was, 
likewise, known to the old Iranians. It is ceitain that they 
knew of the cock, perhaps also of pigeons I 

The dog must also be mentioned as a domestic animal 
of the Avesta people. He was their faithful companion on 
their wandeiings and a careful guardian of their herds. He 
was, therefore, highly esteemed and treated with kindness, 
nay, even with veneration, by the worshippers of Mazda. 

Cattle. 

The cattle, which are now reared in Central Asia and in the 
North-Eastern parts of Iran, by no means excel in beauty 
or other good qualities. In the plains there grows only a 
short and salty kind of grass ^ The valleys in the high 
mountains of the Hindukush are, on account of the ex- 
ceedingly rugged and barren quality of the soil, less adapted 
to the breeding of cattle than of sheep and goats. It is 
true that even the inhabitants of Wakhan and the Eastern 

^ Beasts, as opposed to men, are generally called pam. At the 
same time this word when used with anumaya means * flock/ as 
opposed to siaora * herd.* 

2 Tame poultry are meant by vaya in the J^/zw^z-legend, if this 
word (Vd. II, 8) is equivalent to pmu^ daora and wan^ that is, to 
animals which are all domestic. Pigeons may be understood by 
vayaeibya • pater &iaeihya^ which are offered to Mithra together .with 
pasu and etaora (Yt. X, 119), i.e. with other domestic animals* 

^ Vdmbdry, Skizzsn^ 198 ; Polak, Penien^ II, 98 j Spiegel, E.A. 
vol. i, p. z 6 i 5 Khanikoff, p.302 : ‘The homed cattle of 

Bokhara are in a very miserable state/ 
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parts of the Pamir possess herds of cattle^; but, from an 
agricultural point of view, they are in every respect of 
inferior importance to sheep and goats. 

With the old Iranian people things were quite different, 
according to what we learn in the Avesta. Hence we 
must conclude that in those times the rearing of cattle ^ 
was by far more popular and general than the breeding of 
flocks. Sheep and goats are mentioned only occasionally 
without any further remarks. But the cow plays, in all 
parts of the Avesta, the most ancient as well as the most 
modern, a veiy prominent part and her excellence was 
generally valued and acknowledged. 

There is a double reason for this fact. 

Cattle excel, indeed, all other domestic animals in useful- 
ness for a farming population. They afforded to the old 
Iranian nearly everything he wanted in his frugal life. 
They must have been used in farming, for drawing carriages 
and also, in all likelihood, for bearing heavy loads The 
milk of the cow was a favourite and universal article of 
food ; butter and cheese were made of it. The flesh seems 
also to have been dressed for eating®. Bows were strung 
with the sinews of the ox, and the manner of working the 
hides of slaughtered beasts seems to have been known. 

Besides, it must not be forgotten that the Avesta was 

^ Gordon, ‘ Pamir,’ pp. 113, 136. Cows and sheep are, accord- 
ing to Wood {* Journey,' p. 249), the domestic animals of the in- 
habitants of Shignan, Roshan, and Darwaz, 

* Gao ' cattle,’ ukhshan * ox, bull,’ also gao-arshan (Yt, XIV, 7) 
* male cattle,’ gdo-daenu ‘ female cattle, cow.' Gaoddyii or gao* 
daya ^cattle-breeder,' gaodhana (==Skr. godhand) ‘possession of 
cattle,’ vMra or gaoyaoiii (=:Skr. gavyuh) ‘pasture.’ The star- 
yazata Tishtrya and the genius Verthraghna appear in the Avesta 
as gold-horned bulls (like Indra, the Vntra-killer, Parjanya and 
others, in the Rig-veda). Yt. VIII, 16 ; XIV, 7. 

« Yt. X, 38. 

* Perhaps the expressions gao-ast gao~vazi {d^xiv^ 6 . from root 

azs=Skr, aji and from root vah) must denote the double 

use of cattle as beasts of draught and leasts of burden. The in- 
habitants of the Pamir in our days employ yaks for bearing loads. 

^ Vide 22^ ol OKA. 
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written especially according to the ideas and in the interest 
of a settled population of farmers and herdsmen. But 
cattle-breeding really demands a life by far more sedentary 
than the breeding of restless, migratory sheep and goats. 
The latter are, therefore, the peculiar beasts of nomadic 
tribes of herdsmen, whereas horned cattle form the property 
of settled farmers. 

The descriptions of the Avesta must, therefore, refer to a 
certain portion only of the population, but the real con- 
ditions do not completely correspond to the picture as we 
see it. Although we have no grounds for supposing that 
cattle-breeding was in the old ages in as low a state as it is 
at present in Central Asia, yet it was probably restricted to 
certain regions and to a small portion of the people. Sheep 
and goats were certainly not less cared for than now, since 
the country is naturally well adapted to the rearing of 
them. They were certainly more liked and valued than 
might appear from the texts of the Avesta. 

Natural pastures are not wanting in the country of the 
Avesta people. They are found in the valleys of the high 
mountains, nay, even on the Pamir. Many of them could 
not be brought under tillage on account of their situation. 
The desire to profit by them for cattle-bi ceding was en- 
hanced by the fact that there was no abundance of soil easy 
to till, and, therefore, even the smallest possible portions 
had to be employed for growing fodder. 

So it was natural that pastoral habits were also developed 
among the sedentary and farming population who kept 
cattle as well. As the inhabitants now living in Wakhan 
drive their herds in summer to the neighbouring steppes of 
the Pamir just as the nearest mountain regions serve in 
summer as a pasture-ground to the inhabitants of the 
Yaghnob i so it was certainly even in olden times. A sojourn 
in the brisk mountain air and the wholesome nutritious 
pasture could not but cause the herds to thrive. 

This system of pasturing has of course no resemblance 

^ Gordon, * Pamir/ p. 136; Schuyler, ‘Turkistan/ p. 278. Cf. 
particularly, Wood, ^ Journey/ p. 210 ; * In the summer, the women, 
like the pastoral inhabitants' ot the Alps, encamp in the higher 
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with the continual and regular change of feeding-grounds, 
as it was, and is, customary among nomadic and semi- 
nomadic tribes. Permanence of abode was by no means 
prejudiced by it. The owner of the farm remained with 
the greatest part of his servants in the valley and fol- 
lowed agricultural pursuits. Only the shepherds or the 
herdsmen ^ accompanied the animals. 

On the mountains the cattle remained during the night 
in the open air, and were only penned in by fences or 
hurdles^. The dogs took care that no thieves or wolves 
attacked the herd or dispersed it ® If anybody,’ it is 
therefore ordered, ‘ wounds a dog that watches cattle, or 
cuts off his ear or foot, and if then a thief or a wolf comes 
unperceived upon the herds and carries off ten head of 
cattle, he [i.e. the man who injured the dog] must give com- 
pensation according to the amount (of the flamage)V 

The wolf being certainly the most terrible enemy of 


valleys interspersed among the snowy mountains, and devote their 
whole time to the dairy. The men remain on the plains, and 
attend to the agiicultural parts of the establishments, but occasion- 
ally visit the upper stations, and all speak in rapture of these 
summer wanderings.’ 

^ Zaotare ‘drivei,’ Ys. XI, i ; msiare * herdsman,’ Ys. XXIX, i, 
according to the very probable conjecture of Westergaard. 

* Ashfa * hurdle’ -Skr. as/a. Hence Vd. XIV, 17 ; ‘On twice 
ninety hurdles, whose fencings {harethra ‘ fencing,’ from rt. har) are 
no longer useful, solid enclosures shall be raised.’ 

* Vd XIII, lo, dasa ‘ten/ is apparently a signification of an 
unsettled plurality. ‘ Herd’ is expressed in this passage by the word 
gaeiha, the meanings of which have developed, as I think, in the 
following way : — 

Original meaning : 

‘ Possession, homestead, household.’ 

/ ' \ 

Livestock, herds, flocks. Estate, premises, fields. 

Animals, world generally. People living on the prem- 

ises, colonists. 

Below I shall demonstrate the different meanings of this word by^ 
quotations, ’ ^ 
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grazing cattle ^ on pasture-grounds, is very justly called the 
herd-killer V For greater security the heidsmen not im- 
frequently remained with the herds even during the night 
and the fires that were then lit-^ served as well to warm 
their bodies as to scare away these unwelcome visitors. 

In winter the pastures are inaccessible on account of the 
deep snow. Already at the beginning of October the 
cattle were invariably brought back into the valleys, and 
now the feast of ‘ driving in ’ ^ could be celebrated. It 
commenced at the same time as the winter half of the year 
It was necessary that the cattle should be sheltered in 
safe and substantial stables duiing the cold months and 
that the necessary fodder should be provided. 

As the Avesta enjoins the expiation of different faults by 
constructing roads, bridges, canals and divers useful works, 
so likewise does it order it by the erection of stables. 
Several precepts, therefore, are given respecting the size 
and fashion of the building, which, it is to be regretted, we 
cannot fully understand ^ Besides the stables for cattle, 
stables for horses and camels are also mentioned, and, more- 
over, pens for sheep and goats 
In order to feed the cattle during the winter in their 
stables it was necessary to cultivate grass with a view to 

^ Yatha • va « DehrUmn • azrd-datdkm • gadham * am • frapaiaiti 
‘as a \’iolf {vehrkd'^) that dashes into the feeding herd on the pas- 
ture-ground." I lefer azrd-daidhm \o gadham and trace azta to 
Skr. ajra ‘ fields ' (Grassman’s Wih, sub voce). 

® Gadko-jan ‘beating the herds.’ ® Vd. VIII, 94 

* Aydihremai see above, p 150, and also p 146 of OKA. 

® Nmdnem • gavayanem (a house for cows) . . . chihm * nisiri- 
nuydtf Vd. XIV, 14 The stable shall be: dvadasa • midra 
upemay nava • viidra • madhema, khshva^ • vzidra • niiema ; according 
to Darmesteter : * twelve Vitdras in the largest part of the house, nine 
Vlihrcis m the middle part, six Vitdras in the smallest part. Cf. 
Spiegel, Cmnm, vol, i, p. 342 ; de Harlez, Av. ir. vol. 1, p. 224, n 4 
® Geeud-stdnay aspo-stdna, mhiro-sldna gosikdna, agva-sikdnay 
ushtra^sihdna\ pasu^diasia {hcisia from the root had ‘ to settle ’), 
It must not be overlooked that the stables for flocks have a dif- 
ferent denomination from those for herds I Cf. Yt. X, 86. InYt, 
V, 59' the hurdle is called pasu-vasird; see p. 48, n. i of OKA. 
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providing a store of hay. But there can be no doubt that 
stall-feeding was limited to the utmost possible degree. 
Grass is considered an object of farming as well as corn 
and fruit-trees ^ Wherever the natural fertility was not 
sufficient, the productiveness of the meadows was increased 
by artificial irrigation The harvesting of hay took place 
in the month of June, just as in all countries of a moderate 
temperature. Midsummer-day is, therefore, the time of 
grass-mowing®. 

Several species of horned cattle were distinguished. 
There seem to have been five ^ , however, more specific state- 
ments cannot be made from our texts. It would be very 
interesting to learn whether the yak was known to the 
Avesta. I cannot think it probable from the names by 
which it is now denominated in the Pamir-dialects The 
yak, besides, is found more frequently in the territories of 
Eastern Turkestan, particularly in Tibet. It is very doubt- 
ful whether it ever was a native of the Pamir But since it 
is at present on the Ptoir a domesticated animal of 
exceeding value, it will not seem to be supeifluous to say 
something about it here according to Wood’s description 

‘ 1 Vd III, 4-5. 

^ The produce of the meadows is called vdsh^efn-heretem or 
vdsird-heretem or beretO’-vdsirem (Vsp. I, 9; II, ii; Vd. II, 24). 
The artificial laying out of a meadow seems to be denoted (Vd. 
XV, 42) by uz-dd, 

® Maidhydshema vdsiro ddiainya. See above, p. 150, and also 
p. 146 of OKA* 

* Hence, I think, the epithet panchdhaya (Yt. XIII, 10). Another 
appellative is pouru-$aredha ^ consisting of many species.’ 

® It is called (Tomaschek, PannrdiaUkte^ p. 32) either siaur (Av. 
siaord) qi dzugh (from the root^^’*yoke*beast’). In the Avesta 
staora is a collective appellation for all kinds of animals which are 
driven in herds. In Vd. VII, 41 it denotes a single beast. But 
here also we must not suppose that the yak is denoted. The pas- 
sage treats of an upema, madhma and niima s/aora^ by which 
names probably are meant a camel, a horse, and an ox. 

® Faiz-Bakhsh relates that the wild yak is met with on the 
Pamir (m Yule, ‘Essay’ LXIV); by Gordon, on the contrary, this 
is expressly denied (‘Pamir,’ p. 159). 

^ ‘journey,’ pp. 20S-211. Wood remarks that in Badakhshan 
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The yak is about double the size of an ox. Shaw, 
indeed, killed m Tibet an old yak which measured 10 ft 
from the nose to the root of the tail, and was 5i ft. high at the 
shoulderh Its colour is generally black , white ones are rare 
Its hair IS exceedingly thick and long, hanging down to the 
ground on its sides The tail is tufted and its hair extremely 
fine ; white tails, as is known, are greatly valued in India. 

The home of the yak is m the mountains. Wherever 
the thermometer does not rise above fieezmg-point, the 
climate is suited to it, in warmer distiicts it will de- 
generate and die oflf^. In summer, therefore, the yak- 
herds aie driven from the low-lying regions into the valleys 
surrounded by snow-capped mountains. The women follow 
these herds, while the men remain in the valley to work in 
the fields. Now and then they go to their herds and speak 
with rapture of their wanderings on the mountains. 

The yak is chiefly used for riding and carrying loads. 
Wherever a man can walk, the yak may be ridden. It is 
to the inhabitants of the Pamir countries what the reindeer 
is to the Lapps of Northern Europe. Like the elephant, 
it possesses a wonderful knowledge of what will bear its 
weight. After a fresh fall of snow, travellers make the yaks 
walk at the head of the caravan. They are then sure that 
these beasts will avoid, with admirable sagacity, the hidden 
clefts and crevices. At the same time they are the pioneers 
of the caravan, for which they make an excellent road by 
leading the way. 

The milk of the female is excellent, though its quantity 

and Wakhan the yak is called kasli-gau ‘ ox of kash.’ Here, there- 
fore, it is reputed a bovine animal. 

^ JReiset p. 75. 

® Wood relates that he bought a yak in Ishkashim for Dr, Lord, 
and sent it to Kunduz under the care of two tiustworthy men. 
Though it was still winter, the yak died on the way. Several years 
before a nobleman of Afghanistan succeeded in bringing two yaks 
as far as CabuL But here also the climate was not cold enough. 
They died in the beginning of spring. At present, it is true, 
domesticated yaks of Chinese ojrigm are to be met W'lth in our 
Zoological Gardens. 
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is not so great as that of the common cow. The flesh of 
the yak is also eaten. Its hair is worked into carpets or 
cloth. 

The Horse. 

As cattle are the principal domestic animals of the 
farmer and herdsman, the horse might well be said to be 
of an aristocratic character k He is chiefly esteemed by 
the warrior whom he serves on his campaigns as a friend 
and companion in his battles and victories. 

Hence the word aspa 'horse’ is in the Avesta dialect of 
frequent use in the formation of proper names. These 
names mostly denote personifications of the legendary 
heroes of Eastern Iran, I mention Erzrdspa 'having 
ruddy horses,’ Kersdspa ‘having lean horses,’ Arvataspa 
‘master of warlike horses,’ Hiidspa ‘driving harnessed 
horses,’ Huaspa ‘having good horses,’ and so on. There 
might be added a number of similarly formed names from 
Western Iran, transmitted in Oriental writings, as Prex- 
aspes, Sataspes, Hystaspes. 

The horses seive not only men but also \_figuratively\ 
the celestial yat^atas, Apam-napat, the genius of the clouds, 
and the sim-yazata drive warlike horses. The car of Ashi, 
likewise, of Srausha, and of Usha ‘ the Dawn,’ is thought to 
be drawn by \Jieavenly'\ horses^. In the shape of light-red 
horses appear the genii Tishtrya and Verthraghna some- 
times also represented as clear-coloured bulls. The car of 
Mithra is drawn by horses of the same colour : — 

^ The ‘horse’ is plainly aspa. The stallion is called aspo-arsha 
=Skr. sgvah • VTshd, the mare aspi or aspd-dmtu, A special or, as 
It seems, more poetical expression ismmva {Ys.lX, 22) It is 
translated into Pahlavi by asp, and certainly signifies ' runner.’ 
Geldner {A/efn/i, pp. 130-131) believes erenava to be the prize 
given in chariot-races. 

® Cf the epithets aurvai-aspa, Yt. II, 9; VI, i and 4 ; Ys. XXII^ 
24 ; and renjax-aspa ' dnving nimble, fleet horses,* Gab V, 5. Ac- 
cording to Weinhold {Alhiord Lehen, pp. 48-49), horses are also 
considered to be gods by the old Germans of the Noith. 

* Yt. VIII, x8 ; Xiy, 9. The opponent of Tishtrya, Apausha, 
appears, however, m the shape of a black horse ; Vidt supra, p. ^38. 
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‘ Whom draw heavenly coursers, red, light, seen far and 
wide, blessed, active, fleet, obeying the heavenly wilP. 

The Avesta people distinguished horses especially by their 
colour. Fust in order stand the white , besides, fallow and 
reddish-brown, dark-brown and black horses are specified 

Evidently white hoi'ses are reputed sacred, white being 
the colour of light. Hence they arc chiefly used by the 
yazaias^^ such as Ardvi-sura. Of Mithra also it is said ; 

‘ His chariot is drawn by four horses, white, uncoloured, 
eating heavenly food, immortal 

The Persians are expressly stated by Herodotus to 
consider white horses as sacred^. And this custom can be 
traced also to people of other than Iranian lace. 

In the Vcdic hymns the fii e-god Agni is compared to 
a white horse. White is the colour of the horse which is 
given to Pedu by the Aevins, the Indian Diosatrides, In 
a poetical way the sun himself is called a white horse that 
carries the goddess of dawn up the sky ; 

‘Bringing the eye of the gods, conducting the white 
beautiful steed, the happy Ushas appeared, decorated 
with rays, bestowing gifts, presiding over the 
uni verse 

The Hellenes, likewise, regarded white horses as sacred. 
They are chiefly used by light and sun-gods. The Dio- 
scurides ride light-white steeds, and horses of the same 
colour are hai nessed to the car of Eos or Dawn 

By the Germans white horses were valued above all 
others ; gcncially they were even forbidden to be used for 
worldly purposes. They were consecrated to the gods 


' Yt. X, 68 and 136. Mithra is, therefore, called aitrmhdspa, 

* Spada or spaetila^^\x. ^veia ‘white;’ zairiz^^lian ‘fallow;’ 
erezra^rjra ‘ light-red aurusha^ariisha ‘ chesnut ; ’ syava^^dva 
‘ bay;’ sdma ‘ black.’ 

® Yt. V, 13. * Yt. X, 125. ® Plerod. I, 189* 

^ Rv. VII, 77. 3; cf. Grassniann’s WlL under the word 
Zimmer, AiL, p. 231. 

^ Pielier, QriecL Myihobgie.V^ 335; IP, 191,. 
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and reared in sacred groves. Kings only were allowed the 
special privilege of riding white horses \ 

Not less care was necessary in breeding horses than in 
breeding cattle. The slightest neglect was regarded as a 
great offence, and followed by punishment. In the Avesta 
the horse itself is made to pronounce a cuise against the 
neglectful master : 

‘Never more shalt thou harness horses, nor ride on 
horseback, nor yoke horses to the carriage, thou who 
askest not strength for me in numerous assembly, 
in populous companionship^,* 

The old Iranian, especially the warrior, frequently re- 
peats his desire to possess horses. The warlike hero 
implores the yazatas to give strength and endurance to 
his team. And the divine beings bestow ‘ herds of horses 
and wealth in horses ’ on those that offer sacrifice and vene- 
ration^. Horses are the pride of the heroes and their 
dearest and most cherished possession ; 

‘ Thee, O Anahita I valiant heroes implore to grant them 
fleet horses.’ 

‘To her, Anahita, offered the Hvovides, to her the 
Nautarides; those asked for riches, these for the 
possession of fleet horses. Soon were the Hvovides 
blessed with riches ; but the Nautande Vishtaspa 
was in our country owner of the swiftest horses 

Among the qualities of the horse his swiftness is the 
most prominent In a poetical manner he is, therefore, 
classed with the wind, clouds, fog, and winged birds 
Next in estimation is his endurance, and, justly, also his 
keen sight The stallion is able to see a horse-hair lying 

„ ^ Tacitus, Gtrm, IX^ 10; Grimm. Deuiscke Myihologiey IP, 
552-553; Weinhold, Alinord, Lehm^ p. 47. 

® Ys XI, 2. Ehenda i, vide the curse of the cattle. Compare 
to this Geldner, Meirik^ §116. 

^ Aspydm • aspydm • vdihwdm — Yt. VTII, 19; cf. Yt, X, 

3 and II. 

* Yt, V, 8$ {asu^aepya) and 98. C£ Yt XIII, 52. 

^ Ys* LVII, 28, 
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on the ground in the most dark, tempestuous, and rain)^ 
night, when the sky is covered with clouds 

He is chiefly employed, as already mentioned, in warfare 
Joyfully snorting^ he draws the chariot of his master into 
the thick of the hght. He is no less esteemed in the chariot- 
race ; for here also he bears the hero to honour and gdory. 

Chariot-races were without doubt customary among the 
Avesta people Husrava applies to Anahita, praying : 
‘ Grant to me that I may drive, among all the teams, the 
foremost on the long race-course Wherever a hero asks 
strength and endurance for his team, we may consider that 
he thinks of chariot-races as well as of battles. But the 
remarks of the Avesta are so few that it would be super- 
fluous to treat of the sports of the people of Eastern Iran 
in a special section. 

Among the old Indians chariot-races were far more in 
favour than among the Avesta people. In the Vedic 
period they were carried on with peculiar spirit. Numerous 
passages of the Rig-veda, nay, whole songs treat of this 
chivalrous sport In later times they fell into complete 
disuse because the people degenerated under the influence 
of sacerdotal dominion and grew still more unwarlike^. 

The use of chariots, particularly in battle, was a general 
custom among the Eastern Iranians as well as the Indians 
of the Vedic, and the Achaians of the Homeric, periods. 
But it was also usual to fide on horseback. It is of course 
evident that the nomad hordes of the desert never used 
any vehicle, but always went on horseback. Mithra, there- 
fore, is said to batter down with his club, men and horses of 


^ Yt. XIV, 31 and XVI, 10 Compare with this what is asserted 
as a characteristic of the horse by Scheitlin (in Brehm, Therledm, 
n, 354 seq.). 

^ Rava-fraoihman^ Yt. XVII, 12, As a charger he is called 
aspa^mirvat or simply asp^i^karizdr — ^Ys. XI, 2. 

® Yt. V, 50; XIX, ^7. The length of the race-course chantu 
or chareia (Phlv. asp-rds) seems to have been employed, like the 
Greek araSto*^, for measuring distances* See Vd. II, 25 and 33. 

^ Zimmer, AiL, 291. 

VOL. I. N 
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the enemies and to chase away men and horses These 
enemies are apparently nomads, hardy riders who, as it 
were, grow up together with their horses and conquer or 
perish together with them. 

Here I again call attention to the curse of the hoise 
against the neglectful owner. * Nor longer shalt thou ride 
henceforward on horseback.’ In the Avesta the warriors 
are also said to pray to the yazatas ‘ on the backs of their 
horses’^ to grant strength and endurance to them and 
their coursers. This evinces that riding (on horseback) was 
known to all classes of the people. Riding was probably 
resorted to when great distances were to be traversed in the 
shortest possible time. The journey which a well-mounted 
rider was able to perform in a day was, therefore, made 
use of for a certainly primitive standard of measure®. 

The predilection of the Vedic Indians for the horse and 
their passion for chariot-races can hardly be explained from 
the conditions of Indian life ^ In India the horse does not 
thrive, as even Herodotus expressly states^. In later time 
horses were brought from the country of the Balhika, i e. 
from Bactria®. 

Here again we surely find in the Vedic culture a relic 
of former times. This custom originates in the period in 
which the Arians still encamped on the northern slope of the 
Paropamisus. Here, in the regions bordering on the desert, 
the land is, more than elsewhere, adapted to the breeding 
and training of horses. Here we find the requisite fat 
pastures and free open plains which serve for exercise. 
In these regions horse-breeding was at all times cultivated 
in great perfection. 

I will not speak at length of the breeding of the Turco- 

^ Ha • paoiryo • gadhdm - mjainti * aspaecha • patH ■ viraeclia * 
haihra « iar^hta • ikrdogkayeiti^ tmaya * aspa-vzracha. Yt. X, loi. 

® Bareshaeshu • paili • aspanam, Ys. X, ii, 

® So it is asserted (Yt. V, 4) of the canals and branches of Ardvi- 
sura or the Oxus : kaschtXcha * apc^hzkaranUm * chuihwarc-mtem 
ayare-bardm * hu^aspai> naire • haremndi^ ‘and each of the water- 
courses is a journey of forty days for a good rider.’ 

* VideslsoRo%£MmG,'3:KXv,p.6B6, Herod, iii, to6. 

* Cf. B. B. under the words bdih ^nd idlAiJta, 
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man horses, whose admirable swiftness and incomparable 
endurance are praised by every traveller without exception h 
It IS ceitain and it is affiimed by national tradition that 
the Turcoman horses, though on the whole indigenous, 
have a considerable admixture of Arabian blood. What is 
certainly of greater importance is that the high value which 
the Median horses had, in ancient times, in the eyes of a part 
of the Avesta people, w^as established, without doubt, on 
Median ground. Special praise is given to the horses of 
Ntsaa, which must not be confounded with the Nisaya of 
the Vendidad, They are already mentioned by Herodotus, 
and Arrian and Strabo agree with his assertion 

The Eastern parts of Iran also are excellently adapted to 
horse-breeding. Curtius relates that Bactria abounded m 
good horses. One tribe of the Bactrians seems to have had 
the name Zanaspi ' with fallow horses,’ and this name was 
given afterwards to the capital. The chief forces of the 
Bactrians consisted of their dreaded horsemen^. 

Horse-breeding is still successfully carried on in Balkh'*. 
The horses of Herat are likewise greatly valued. They 
are small, indeed, but strong and hardy. A great number 
of them are exported every year^. In short, we may 
justly say that all Iran is adapted to horse-breeding, and 
that the ground and soil are so conditioned that the in- 
habitants must have been attracted to it at all times. 

^ Ferrier, Voyages, 1 , pp. 183-185; Vambery, p. 368; the 
same, Shzzen^ p. 198; McGregor, ‘Journey/ I, pp 267--268; 
GrodekofF, ‘Ride,’ 128. So too Fraser, Conolly, Abbott in the 
compilation of divers notices by Marvin, Merv, pp 162-176. 

^ Herod, lii, 106, vii, 40; Arr. vii, 17 , Stiabo, pp 529-530. 
Cf. the excursion in Ritter, Anen^ IX, p. 363 seq. Darius, too, 
in an inscription at Persepolis (H. 8-9) praises the abundance of 
horses in his country. 

® Curtius, IV, 12, 6; V, 8, 4 ; VII, 4, 26 and 30; cf. Forbigei, 
JI. a. G. II, 555 seq, ; Kiepert, 54 and 59, note 

* Elphinstone, ‘ Kabul/ voL I, p. 4 < 56 . Horses in Kunduz accord- 
ing to Wood, ‘Journey/ p. 143. 

® Elphinstone, ‘ Kabul/ vol I, p. a66 ; Malleson, * Herat,’ p. 92. 
According to Wood (‘Journey,* p. 249) horses are rather rare on 
the upper Oxus. In the upper Zerafshan .they are, according to 
Schuyler {TurhWn, I, 278^, replaced by asscs, 

'' 2 . ' 
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We may assert even more. It is very probable that 
Central Asia is the original home of the horse, that heie 
man began to compel to his service this noblest of all 
domestic animals. From the broad expanse of this con- 
tinent, whose gravelly and sandy steppes afforded a free 
space to wander in, the horse went down, on all sides, 
through the high mountains of Northern India, into the 
valleys of Turkistan, into the tracts and plains near the 
Oxus and the Jaxartes Even in our days numerous herds 
of horses, called Tarpans, i*ove freely about in Central Asia 
It cannot be stated with certainty whether they have 
returned to the wild state or whether they are to be 
regarded as the wild sires of our domesticated animals 

The Camel 

The camel is found all over Central Asia In our own 
days it is extensively reared in the territories which must 
have been the home of the Avesta people For the in- 
habitants of many countries it is even moie useful than the 
horse itself ; in desert districts it is almost indispensably 
necessary 

The camels of Bokhara are highly renowned Here, as 
well as in Khiva and in the other Khanates of Central Asia, 
both the single and the double-humped species are bred 
The latter is especially the domestic and royal animal of 
the wandering Kirghiz. On account of its great fleetness 
and hardihood it is employed in the Turcoman deserts for 
the special purpose of carrying express messengers^. 

^ Brehra, Thterkhen^ II, p 335 ; Hehn, Culturpftamm^ p. 20 seq 
Compare besides MiddendorfiF, EinUicke in das Ferghanah-Thal, 
p. 264 seq. Mdm. de FAc. de St. P^tersbourg VII sdr t. sxix 
No. I. 

/ ® An account of the camel and its distribution is given by Ritter, 
Asien^ XIII, p, 609 seq. Compare besides Brehm, Thierlehen, II, 
p. 399 seq ; and especially Polak, Persien, II, p, 98 ; Spiegel, E,A, 
I, p. 260. 

® Burnes,* Bokhara, TI,p. 210; III, p. 153 j Khanikoff/ Bokhara,' 
p. 202; VimhSty, Eeise, pp. 368-369, and also Skhzen, p. 198. 
Schuyler, Turkistan^ I, p. 130; ‘Of course one sees every wheie in 
the streets numbers of camels.' MiddendorfF, Firghanah, pp. a93«eq. 
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In Afghanistan the two-humped camel is oftenest seen. 
It is also called the Bactrian camel, because it seems to be 
a native of the distncts in the North of the Hmdukush and 
IS chiefly found there The breed m particular request is 
that of Andkhui, a variety called Ner The Ncr-camels 
are conspicuous by the thick hair which grows down from 
their necks and breasts, by their slender form and un- 
common strength 

The inhabitants of the Pamir also and of the valleys and 
tiacts on the Upper Oxus cultivate the camel as a domestic 
ammaU. The two-humped camel of the Pamir-Kiighiz is 
desciibed by Wood. It is not so ugly as the Arabian 
camel, but combines with the good qualities of the latter a 
noble cairiage in which it is surpassed only by the horse. 
A Kirghiz horde consisting of a hundred families, whose 
encampment was passed by Wood between Ishkashim and 
Kalai-Panja, had, besides 2000 yaks and 4000 sheep, no less 
than a thousand camels of this description. 

The nomads of Central Asia in particular esteem the 
camel above all other domestic animals, almost to the point 
of adoration. We cannot wonder at this when we consider 
its great strength, patience, and the trifling cost of main- 
taining it. Fed by a few thistles which are despised by 
other beasts, it wanders for weeks, nay for months, across 
the desert without being fatigued. Moreover, it is so docile 
and obedient, that a child is able to govern a whole troop 
of these beasts by a single word^ 

In the breeding season the character of the male camel is 
entirely changed. It grows wild, stubborn, vicious and 
intractable. It becomes dangerous even to its human 
masters, and there are instances in which men have been 
bitten to death by such mad camels 

The Eastern Iranians of antiquity kept the camel as a 

^ Eiphinstone, * Kabul,’ vol I, p. 237; Stein, Feterma 7 im Miitheil-* 
ungen^ 24. ^ Vtob^ry, Meise, p. 21:3. 

^ Gordon, 'Pamir,’ p. 113 ; Wood, ' Journey,’ pp. 212-2x3, 246. 

^ Vdmb^ry, Skizzen, p. 54. * Schuyler, Turhstanyl,^. 20. 

« U^tra ' earner « N. P. shuiur^ The corresponding expressions 
m the Pamir dialects are found in Tomascheh^ p* 
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domesticated animal as well as the tribes now dwelling in the 
plains on the Sir and Amu. It is already mentioned even 
in the Gathas : 

‘ That I ask of Thee ; give me truly answer, O 
Ahura ! 

When shall I get justly and rightly my reward, 

Ten mares with their stallions and a cameP?’ 

As far back as we can in general trace the culture of the 
Avesta people in past times, they must have attended to the 
breeding of camels. Yet the contexts lead us to suppose 
that in the earliest times the camel was more valued than 
the horse, or at least was less common. 

In the later Avesta the camel ranks, wherever the do- 
mestic animals are regularly enumerated according to their 
value and importance, between the horse and the cow, 
standing before the latter and after the former^. Yet there 
are also exceptions For curing the wife of the master 
of a village a cow must be given as fee to the physician , 
for curing the wife of the chief of a district a mare, and 
for the wife of the governor of a province a she-camcl. 
The latter is here, indeed, more highly priced than a 
horse or cow 

Camels were no less desired by the old Iranians than 
herds of cattle and horses. A Turanian seems to have 
been praised for possessing 700 camels^. If this passage 
is urged, it will perhaps prove that the less sedentary 
Turanian tribes, the nomads, devoted special attention to 
the training of this useful animal. 

How much the camel was esteemed in old Iran may be 
seen from the fact that a great deal of personal names are 
formed by combination with u^tra, I mention Arava- 
ushtra ‘having wild camels,’ Vdhti-icskU^a ‘having good 
camels,’ and Avdraushtra, but more than all the name of 
the prophet Zaratkushtra himself, and that of his friend and 
follower Fraskmishtra, 


^ Ys. XLIV, r8. 

® Vd. XXII, 3-4, 20 : aspa^ u^ira^ gao^ anupiaya* 

« Vd. VII, 43- Cf also Vd XIV, II. * Yt. IX, 30. 
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A full and particular description of the camel, less 
poetical indeed, but rather circumstantial, is given in the 
following passage of the Avesta: 

'A fourth time came driving Verthraghna, whom Ahura 
had created, in the form of a load-bearing camel, a 
biting, swift-footed, a submissive, rambling, a hair- 
covered, dwelling with man ; that of all productive 
males has the greatest power and the greatest 
courage; that roves among the females; for those 
(females) are best protected, whom a burden- 
carrying camel protects ; a slender, bony, stiong- 
humped, a , . . gay-looking, courageous, a stately, 
tall, mighty ; that casts up whitish foam towards 
its head in its courage and its strength^/ 

Before I finish this section I must allude to a remarkable 
matter. To the old Iranian word for ^earner corresponds, 
in the Indian language, ushtra^ which is found both in 
Vedic and in later literature. Here it has, agreeably to 
the dialect of the Avesta, the signification of ^carneP;’ in 
the Rig-veda, however, it seems to mean rather a buffalo 
(or humped ox), as we should, indeed, conclude from the 
context of certain passages. 

^ Yt, XIV, 12-13. The epithets are the following : (i) Vadh^ 
atri. We might at first recall to mind the Skr. mdhri * castrated,’ 
and regard the a between dh and r as a Svarabbakti vowel. But 
this suggestion is expressly excluded by the third strophe. I there- 
fore adhere to the explanation of Geldner {Me^nk, p. 8 n.)« 
(2) Daddsu ‘ biting.’ (3) Aiwi-iachina^ literally, 'running to and fro,’ 
hence ‘ swift.’ (4) Urvai ' friendly, submissive.’ (5) Frasparena, 
from sapardan 'pede calcare, viam terere’ ('to beat 

the road by the foot or spur’), (6) Gaethu ' hairy’ (?) ^gaesu (see my 
Manual under this word). (7) Mashyd-va^ha, from m. + vdgha from 
root « Skr. vas ' to dwell.’ (8) AsMdsu ' with strong fore-feet’ 
(9) Siui-kaofa 'with high, strong hump.* (10) Smarshmi^\ 
(ii) Baema-jira. (12) Sara 'valiant,* from root sd^^Skt, gd 'to 
sharpen*; cf German Schnetdig (sharp). (13) Raeva, (14) 
reza, (15) AmavaL To these are to be added from Yt XVII, 13 
Uzyamana • ' starting from the ground/ ash-mana^h ^coura- 

geous/ and pmiamana * warlike/ 

* B* F mi VM. 
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Sometimes one may hesitate between these two meanings 
in the Vedic songs Thus it is in the Danastutis, ni 
which the poets praise the gifts with which they have been 
honoured by princes. Here the mhtras are enumerated 
among the gifts along with horses and cows But there 
can scarcely be any doubt that buffaloes are meant, when the 
ushtras are said to walk by fours under a yolk ® And the 
same meaning I think correct whenever Pushan, chasing 
his enemies before him, is compared to an ushtra^. For 
elsewhere in the Rig-veda the bull is the symbol of 
untamed strength and force 

From the change of signification in this single word we 
may again derive a portion of the history of civilization. 
The Indo- Iranian tribe certainly denoted by tisktra only 
the camel. On the northern slope of the Hmdukush or 
still further to the North he may have learned to breed and 
train this domestic animal. With the Iranian people who 
remained in the original seats, it preserved at all times its 
high importance and its old name But the Indians took 
the camel with them when wandering into the low plains 
of the Indus and its five tributaries. Here it must have 
become more and more rare, because it was not found in a 
wild state in this neighbourhood. The number of the 
camels which they had brought with them decreased more 
and more, for in India the camel thrives only in a few 
tracts which are specially favourable to its increase, as in 
Marwar The losses could not well be replaced by beasts 
tamed anew. 


^ Ludwig, indeed, m his translation of the Rig-veda, renders 
ushira at one time by * camel, ^ at another by * buffalo.* 

^ Rv.VIII, 5, 37; XLVI, 22. 

® ‘ Up to the heavens reached Kakuha^ who gave me four-yoked 
mhtras ] by glory the people of Yadu,’ Rv. VIII, 6, 48, 

^ Rv. I, 138, 2. Here Ludwig (Rv. 1 , 154) translates ushira by 
^ camel.* 

® In Rv. VIII, 46, 31 the mhtra is said to bellow. The word 
krad^ employed in this passage, generally designates the bellowing 
of bulls and the neighing of horses. 

® Lassen, Initsche AlMhumskunde^ P, 349. In the upper part 
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In the Zebu or hump-backed bull which is a native of 
India the Vedic Arians found a substitute for the camel 
which continued to die out Like the camel it became the 
favourite beast of burden, and was finally known by the 
same name ushtia. 

But the remembrance of the camel and its useful services 
was not lost. Perhaps the species had never become 
entirely extinct, though surviving only in a few individuals. 
In a later time it became again more common because 
camels began to be introduced from the boi dering districts 
of the West. In this way the old name, which had m 
the Vedic period an unsettled meaning, but the original 
signification of which had never been wholly forgotten, 
acquired new importance, and the camel was again de- 
nominated by the name ushti^a as before. 


The Ass, 

Among the domestic animals of the Avesta people the 
ass is also mentioned, though only in a single passage of 
our texts. In usefulness it stands next to the horse and 
camel. A female ass is the fee which must be paid to a 
physician who has succeeded in healing the wife of the 
chief of a family^. For curing ladies of higher rank a cow, 
a mare, or a female camel must be given. 

-X- * ’X- -x* -X- * * 

Among the Indians of the Vedic time also, the ass was 
greatly valued as a domestic animal. It was mainly 
employed for carrying heavy burdens; but the male ass 
was also yoked to carriages 


of India the camel must have existed in pre-histonc times. In 
1834 the bones of this animal were found in a fossil state on the 
spurs of the Himalaya (‘ Journal of the Asiatic Society of Bengal/ 
1835, vol. iv, pp. 517, 694, in Ritter, Anm^ XIII, p. 6^4}* 

^ Vd, VII, 42 ; ka(hwa~da§m* With kathwa compare, from the 
Pamir dialects {Tomascheh^ p. 31), the word kmi^ which means ‘ the 
colt of an ass' in Wakbk 
^ Zimmer, AiL, pp. 232-233. 
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At present great attention and care are paid to the 
breeding of asses in Persia and Turkistan. This animal is, 
in our northern countries, not seldom headstrong, lazy and 
wilful, though there is no reason at all for making him the 
type of dulness and stupidity. In southern countries he 
makes a more favourable impression. There he is a fine 
and sturdy beast, and is besides no less active than en- 
during 

Particularly numerous and renowned are the asses of 
Bokhara and Khiva Every year many are brought to 
Persia, Bagdad, Damascus and Egypt by the Hajis. In 
Tashkend they are nearly as common as horses. Here 
they are of small stature and of white or gray colour ; they 
are able to carry heavy loads. In Khokand, it is true, they 
are very seldom met with, but on the upper Zerafshan, 
where horses are rare, they are used as beasts of burden 

It is not at all improbable that it was in Central Asia 
that the ass, like the horse, was first brought under the 
power of man. At least the sandy and gravelly steppes of 
Central Asia are the original home of the onager or wild 
ass. He is a most handsome and swift animal, very shy, 
and, therefore, very difficult to hunt Great herds of wild 
asses roam about near the Aral and Caspian and in the 
deserts in the North of the Garmsil, according to the 
reports of travellers 

Sheep and Goats. 

We know already that greater value and importance are 
attributed by the Avesta to the breeding of cattle than to 


^ Brehm, Thierhlm^ vol. II, p. 365 seq. 

® Khanikoff, jBckhdrd^ p. 202 ; cf. Vdtnbdry, Skizzen^ p, 199 ; 
zdem, Retse^ p. 369. Regarding the Persian ass, see Spiegel, E. A, 
vol. I, p. 260. Cf. Middendorfif, Ferghanah^ p. 281. 

® Schuyler, Turkisidn, I, pp. 130, 278. 

^ Brehm. Thierkbm, vol. II, p. 361 seq, 

* Vamb^ry, Rem^ pp. 96, 98; Ferrier, Voyages, vol. 11 , p. 294, 
and other passages. Cf. p. 98 of OKA, 
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that of sheep and goats Probably, whilst cattle were the 
chief property of the settled portion of the people^ nomadic 
or semi-nomadic tribes devoted their time to breeding small 
cattle, viz. goats and sheep. 

The usefulness of goats and sheep was certainly not 
unknown to the Avesta. Their milk was occasionally 
drunk, their flesh was doubtless eaten, and their hair and 
wool were made into cloth K 

It is easy to explain why the sheep is the symbol of shy 
timidity. The wolf is its most dangerous enemy. As a 
sheep is afraid of the wolf, the demons are afraid of the 
soul of a pious dead person 

The old Iranian farmers kept, not only their herds of 
cattle, but also their flocks on the pastures of the neigh- 
bouring mountains during summer. In autumn they re- 
turned into the valleys and were here sheltered against the 
severity of frost and snow m warm penfolds during the 
whole winter time^. After their return at the end of 
September the rams were allowed to go to the ewes^. 
The lambs, then, were born in the beginning of March, 
and were able, when they had passed a summer on the 
pastures and grown vigorous, to endure the hard Iranian 
winter with less risk than lambs born in July or August. 

The breeding of flocks flourishes in full vigour in the 
districts of the Sir and the Amu and in Afghanistan even 
in our days®. To a great extent it is favoured by the 
climate and the natural conditions of the soil. On account 
of their being so prolific and so easily driven, sheep and 


’ Sheep maesha^ ewe maesht • daenu^ or maesht alone, ram maesha • 
varshni^ goat buza or iza, 

® Vd. V, g2 j VII, 1 5 ; for cloth made of goat-hair we have vasira * 
tzaem^ mde p. 224 of OKA. 

® Vd. XIX, 33. Cf. Aogemadaechd, p. 19 ; Yt. XXIV, 27. 

^ Cf. supra, p. 1)1* 

® CL supra, p. 150; Roth. ZddmG. vol. xxxiv, pp. 7o4-'70S. 

® In Persia also mutton is in favour and cloth is made from the 
wool of sheep and the. hair of goats. Spiegel, E.A^ vol, I, 
pp. 260-261 ; Pokk, P^mun^ vol. II, pp* 96-98. 
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goats are much affected by wandering herdsmen ^ Their 
transport causes no difficulty, even marches of considerable 
length are by no means hurtful to them. They easily 
mount the highest valleys and defiles of the mountains, and 
even poor pastures, difficult of access, where cattle would 
starve, are sufficient for their sustenance 

Besides, they more easily resist the cold of winter than 
cattle, and by no means require such careful and regular 
tending. The inhabitants, therefore, of rugged and barren 
mountainous tracts in which the winters are severe and 
long, always rear them in preference to any other domestic 
animal. 

So sheep and goats are the most valued animals in the 
mountainous regions of Eastern Iran, They are found on 
the Pamir and in the valleys on the Upper Oxus, in Siri- 
kul, Wakhan, Shignan and Roshan^. They are likewise 
the chief property of the nomad Aimaks and Hezares and 
of the wandering herdsmen on the borders of the Khasli 
desert 

No less valuable are sheep and goats to the Afghans and 
Kafirs On the way to Kabul, Burnes met with thousands 
of sheep which belonged to the tribe of the Ghilzais 
They were being marched, as the snows had disappeared, 
into the high valleys of the Hindukush, there to spend the 
summer. 

The fat-tailed sheep of Bokhara are everywhere known 
Their flesh is, as Vambery asserts*^, the best he ever 
tasted in Asia. But it is of course an idle fable to say that 
the tails of these sheep are sometimes of such weight as to 


^ Roscher, Naiimaloekonomik des Achrhaus^ § 12, note 3. 

2 Gordon, ‘Pamir,’ pp. 113, 136; Wood, ‘Journey,’ pp 212- 
213, 249. Compare also Middendorff, Ferghanah, pp. 289 
seq, 

^ Ferrier, Voyages, vol. i, p. 364 ; vol. 11, p. 294, &c. 

* Masson, ‘Narrative,’ vo! i, p. 212 ; vol ii, pp 206, 325 
® Bokhdrdi vol ii, p. lop 

® Burnes, Bokhara^ vol, iii, p. 151 ; V^mb(^ry, SkizmZf p. 196. 
Retse^ p, 368. 
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necessitate the animals dragging them along behind them 
on little wheels 

^ ^ ^ ^ ^ 


The Domestic Cock. 

To what extent poultry were bred by the old Iranian 
people cannot be determined, since our sources of informa- 
tion are very scanty. They were certainly not unknown, 
for fowls are spoken of in the Avesta along with other 
domestic animals ^ Mention is made of the domestic cock ^ 
particularly, which was highly regarded among the Avesta 
people He seems to be indigenous to Iran At a com- 
paratively late peiiod he was brought from Western Asia to 
Europe ; for as late as in the Greek comedians he is called 
the ‘ Persian bird 

Watchfulness and early rising are reputed a great virtue 
by the Mazda-worshippers. In it they were aided by the 
cock which, at early dawn, awakens sleepers by his crowing 
For this reason he is so highly praised and even held 
sacred in the Avesta. 

The cock is the herald of the yasata Srausha, who is 
active at the early sun-nse®. With a loud voice he utters 
his cry at break of day and chases away the evil spirits of 


^ Schuyler, Turhsidn, I, 326. 

- Cf. above, p. 167. 

® Parodarsh^ literally ' the foreseer.’ He was so called, I think, 
because he announced and heralded the approach of day by his 
crowing. The partridge, I suppose, is meant by kahrka^ for which 
expressions corresponding with the former meaning are also to be 
found m the Pamir dialects {Tomaschek^ p. 38). 

^ Hehn, CuUurpflanzen^ p. 277 seq. 

® Vd. XVIII, 15 seq. For ‘herald' we have m the original 
text sraoshd-vareza ‘ maker of obedience.' Commonly ‘ priest ’ is 
understood by this word (Spiegel, Comm, vol i, p. 173). The 
meaning seems to be that the cock announces to man the time 
prescribed for the performance of matutinal ceremonies, as a 
priest, enjoins upon the people the due observance of religious 
precepts. 
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night and darkness. The Avesta ascribes to 1 ns crowing the 
following meaning: ^Rise, ye men! praise the genius of 
piety, curse the demons ! If not, Bushyasta, the evil spirit 
of sleep, might assault you, who endeavours to pour sleep 
on all living creatures that are awake at day-break (saying) : 
‘‘ Sleep long, 0 man ! ’’ — But this does not become you 

It is said in another place that the cry of the cock is 
heard even before it dawns in the East He calls people 
to light the fire of the hearth. But then his mightiest 
adversary, the demon of sleep, breaks in and craftily 
whispers to the awaking : ‘Do sleep, ye men ! sleep ye, 
who live in sin, sleep ye who spend your life in sinning ! ’ 

With such as did not zealously follow the precepts of the 
religion of Mazda and especially disliked the commandment 
of early rising, the cock was certainly no favourite To the 
sluggard his rousing cry was not seldom very unwelcome. 
Therefore, they resorted to mockery and contempt in order 
to discredit, as far as possible, the cock, whose voice sounded 
sweet and agreeable only to the active and industrious. 
The Avesta actually mentions two appellations of the cock, 
one of them expressly stated to be used by evil-speaking 
men. Of course such defamation of a most useful and 
honest animal could not but provoke the indignation of the 
religious and orthodox Iranian and cause him to denounce 
such infamy. 

One of these names is K artd-dansu^\ Literally, it means 
‘ cutting with knives,’ and evidently alludes to the shrill, 
insupportable cry of the cock. The second name, Kahrkatds, 
cannot easily be explained ; perhaps it must be translated 


^ The conclusion offers some perplexities and the text is muti- 
lated. That kvafsa-daregho * viashydka must be the words of 
BushySsta, appears from the passage to be presently brought 
forward. Evafsa I think to be the imperative of the inchoatine oi 
inceptive hvaf$ from hvap ; but in this case we might expect the 
adv. dareghem 
® Yt. XXII, 41-42. 

* KanMdm from kareia^ ‘knife/ and dam from the root 
Sfci\ dSiTOTr. 
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by ' fowl-biter It is not impossible that the meaning is 
obscene. 

The latter name, for certain, was already popular in the 
Arian time. It is also found in the Rig-veda in the form 
Krtka-dasu^ and is used here also in a contemptuous way 
to denote the cock. A poet who is fond of sleep gives him 
this name in a short song in which he curses m a coarse way 
everything that might trouble his repose • the braying of 
the ass, the sighing of the wind or the rustling of the 
forest, and the cry of the cock • 

‘Put to death, O Indra ’ the ass that brays so 
piteously ! 

Chase away with the bird Kmidnnaclil the wind 
far over the forest! 

Kill every one that makes a noise, curse the Krika- 
ddstt ! ’ ^ 


The Dog. 

Between the manner in which the dog was treated by the 
Avesta people, and that in which he is now treated by the 
inhabitants of Persia, there is a great difference. It is well 
known that he is regarded as an impure animal by Moslems. 
With the introduction of Muhammedanism into Central and 
Anterior Asia he has indeed lost all his former dignity and 
value. 

It is narrated by Schuyler that every family of the Sarts 
has at least 07te dog ^ ; but he is by no means treated as a 

^ Eahrkatds, Vd. XVIII, 15. Darmesteter, Notes sur V Avesta, 
20. It will scarcely be possible to separate this word from kahrka, 
N.P. hark ‘fowl ' (cf. kahrk^a). Indeed we are tempted to see 111 
kateia and kahrka nothing but collateral forms of Skr. hatw 
(formed with suflix ta and ka instead of «a), and in ids a mutilation 
of das. In this case the two names might be rendered by ‘ ear- 
mangler/ 

® Rv. I, 29, 5-^. The ddpi in Skr. krkaddgu corresponds, it 
cannot be denied, more with the ddsu of kareto^dasu. But it proves 
at the same time, that ids may be regarded only as a mutilation. 

® Turhisidn, 1 , 130. 
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favourite, but rather maltreated. He is seldom fed, being 
generally left to provide for himself. Their dogs are 
accordingly lean, weakly and half-starved. They are em- 
ployed for no other purpose than for watching the houses. 
By day and night they ramble about in the vicinity of the 
house, giving the alarm whenever a stranger approaches 

With the modern Persians the word ‘ dog ’ is a by-word 
of the most insulting kind. As such it is employed in 
divers contumelious expressions, as for instance : ‘ Whose 
dog was your father ^ ’ or ‘ You son of a dog 1 ’ It may be 
remarked that a similar usage is found in the Rig-veda, 
whereas, on the contrary, such forms of abuse are quite 
impossible in the Avesta : 

‘ He, the god, may choose like a man the song of the 
pressed Soma; chase away the avancious dog^ as 
the Bhrigus the enemy ! ’ 

‘ Crush round about the yelping dogs, kill the enemies, 
for you are able to do it, ye A9vins ’ 

Reward every song of the bard with riches, bless ye 
both, ye truthful, my hymn ! ’ ^ 

There are excellent dogs in Wakhan. It seems also that 
they are here better treated, because the minds of the 
people are not yet fully imbued with the spirit of Islamism 
According to Wood, they differ essentially from the Indian 
dogs^. They have long ears and a tufted tail, are commonly 
of a black or reddish-brown colour, in the latter case some- 
times spotted. Their shape is lean and more adapted for 
speed than strength. They are very wild and most watch- 
ful, and will attack dogs of double their strength. 

In the Avesta the dog is esteemed a faithful companion 
and friend of man \ He is particularly useful in taking 
care of his master’s property, especially by protecting herds 
and flocks from all damage, 

^ Rv. IX, roi 13 (otherwise explained by Ludwig, Rv. 11,512); 
I, 182, 4. 

® Wood, ^ Journey,' p. 246. 

® Span * dog^ = Skr. fvan ; a monograph of the dog is the Essay 
of Hovelacque, te chzen dans 1 Avesta, les sains qui lui so^it dm^ 
san ehge in the Reom d& Lingmskquey VIII, p. 187 seq. 
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The Vcndidad represents Ahura Mazda as uttering the 
following woids : 

‘ I created the dog in his own clothes and shoes, with 
keen scent and sharp teeth as the property of man to 
protect his folds, I created the dog as a guard 
against enemies. If he is attentive and cares for 
the flocks, and if he, O Zarathushtra, is watchful 
with his voice, no thief noi wolf will come unper- 
ceived into the villages to cany away booty 'h 

The dog is, therefore, less the servant of man than his 
friend and house-companion Along with wives and children 
he forms the ornament of the house and a guarantee of its 
permanence Numerous dogs are no less desired by the 
Mazda-worshippcr than great herds and a rich harvest 
Eveiy where the dog appears immediately after man. 
Of all beasts he stands next to him, almost on a footing of 
equality. The yasata of earth is offended, whenever dead 
dogs or dead men are deposited in her lap, and the ex* 
humation of such bodies is a work of the greatest merit 
The dog is sacred and inviolable It is a great crime to 
beat, to wound, or to kill him. Whoever caused the 
death of a dog by his neglect had to undergo a very severe 
punishment. Every damage suffered by herds or other 
property, in consequence of injury to the watch*dog, was 
expiated in the same way as a sin consciously committed ^ 
These views of the Avesta completely agree with the 
narration of Herodotus respecting the Magi, who, he says, 
kill everything living except man and the dog®. 

The duties of dogs are various. Hence they are divided 
into several varieties. 


^ VdiXIII, 39 seq. This passage offers considerable difficulties, 
Draonagh must be compared with Skr. dravinas* I translate mazti 
by * watchful/ on the basis of tradition, which interprets mdshak 
as zinaj^and. Beginning from the words • a$iz • ash-khraihwa 
the original metrical form of the passage may easily be recogniaed, 

^ Vd. Ill, 3* 

s Vd in, 12 ; cf. also Vd III, 3d seq. 

* Vd Xm, 10 seq. 

VOL. I. 


o 


Herod., I| 140^ 
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First in rank stands the dog ‘that watches the herds 
It is his duty to run round the herd on the pasture in order 
to scare away wolves and thieves. From the fact that he 
was ranked highest of all we may conclude how much 
pastoral life was still affected by the Avesta people, and 
how they regarded herds and flocks as their most valuable 
property. The sheep-dog of the herdsmen now living in 
the Pamir is described as being large, of a pale-yellow colour, 
with small erect black ears, black muzzle and thin straight 
tail 

Second to him stands the farm-house dog ‘ that watches 
the village He remains near the settlements and has to 
protect them from the same enemies. For personal safety 
served the dog ‘that goes to the blood V that is to say, 
who had been taught to keep hold of a man. Finally, we 
must mention the dog that had learnt to play tricks and, 
therefore, was less useful, kept only for sport and pastime 
All kinds are named together in the passage which treats 
of the killing of a dog and its consequences : 

‘ Whoever kills a dog that watches the herds, or one that 
watches the village, or one that goes to the blood, or 
one that has learnt tricks ; more dreadfully for us 
and more hideously will his soul wander into the 
world to come, than a wolf which roves about in the 
horrible vast forest 


In a strange panegyric, the tenour of which has little 

^ Spa • yd • pasm\i-kaurvd» Compare for this and the following 
statement, Vd. XIII, 17 seq. 

® Vide Tomaschek, Pdmirdialekie, p. 29. 

^ Spa •yd • muh-hmrm. 

* Spa -yd • vdhunasgd Cf. Spiegel, Comm. vol. i, p. 176. 

® Spa •yd • drakhtd’-hmard. 

* Vd. XIIT, 8. Towards the end the passage is metrical and 
may be restored m the following manner : Khraosydiaracha * no • 
ahniaX * vaydfaracha • hvd • urva * pardih {pard-) asndt • aghv^ * 
yaiha • vehrkd • vayd-tuite * dramnd • barezhhi^ • razuvy. The 
translation is difficult ; that of Spiegel and de Harlez must be re- 
jected. Vaydtara and vaydtuta (?) are certainly connected with 
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interest for us, his qualities are compared to those of a priest, 
a warrior, a farmer, a slave, a ferocious beast, a bawd and a 
babe ! The first he equals in poverty and contentment, the 
second in watchfulness, the third in activity and restlessness. 
He flatters like a slave or a bawd, roves about in the 
darkness like a thief or wild beast, and his tongue protrudes 
from his mouth like that of an infant k In short, he has 
something of the nature of each of them ; he combines the 
characteristics of nearly all beings. 

The dog is recommended with earnestness to the care of 
man by the writers of the Avesta. He who gives him bad 
or insufficient food must expect the severest punishment. 
It is not allowed to cast before him bones which have not 
been bruised, nor any hot food to burn his mouth with 

Female dogs big with young must be particularly taken 
care of. For the lives of many were threatened, if they 
were hurt by any accident. If such an animal was 
frightened away, and fell, in consequence, into a cistern or 
a ditch or a canal, such an offence could by no means be 
expiated 


Skr. hkaya. Instead of dra 7 fine I conjecture dramnd (from 
root drd ‘to run’). The former originated from its connection 
with vayd-imie — A division of dogs still more detailed will be found 
in Vd. V, 29. In this passage spa • jazhmh, aiwizhu^h and vtzhusln 
are obscure. With sukuruna compare skon ‘whelp ’ in Wakhi (Tom- 
aschek, Pamirdiakkte, p 29) ; spd-iaurund is perhaps the greyhound, 
an excellent breed of which is found in Persia. 

^ Hence the strange epithet of hizu-drdjagh. In just the same 
way the dog is called dirgha-jihvya (Rv. VI, loi, i). Perhaps the 
word may have, in the Avesta, at least a metaphoric signification, 
I suppose, ‘talkative,’ to which N.P. zabdn^dirdz might be com- 
pared. 

2 Vd.XIII, 20 seq.j XV, 3. 

® Vd. XV, g. The word used here for bitch is gadhwa^ It 
certainly cannot mean ‘ cat’ In the preceding context dogs only 
are spoken of; nor is it probable that the cat was so early known. 
See Hehn, Culturpflanzen^ p. 531. Now indeed cats are very fre- 
quent in Turkistan and fine specimens are seen there. Schuyler, 
TurkMdn^ voh i, p. 13a 
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What a contrast between these precepts and the way in 
whicii dogs are now treated in Central Asia ! 

A peculiar purifying power was attributed to the dog. 
Among other evidences this appears from the ceremony of 
Ae Sagdidi although the latter has also an idealistic back- 
ground. Ways by which dead bodies had been carried, 
were purified by leading over them a dog with certain 
marks. At sight of him fled away the Druj Nastish^ 
which had taken possession of the way‘^. 


It is known that dogs which have lapsed into a kind of 
savage state are a plague to several countries of the Orient 
It seems to have been so already in Old Iran At least 
there occurred, according to the Avesta, instances of men 
being killed by dogs^. It was, we may suppose, par- 
ticularly half-savage dogs which trailed forth carcasses and, 
like foxes and wolves, devoured the corpses exposed on 
the Dakhmas 


f 19. Agriculhire. 

The combination of the terms 'cattle-breeder* and 'hus- 
bandman* is in the Avesta the constant and official de- 
nomination of the peasantry^. Thus by the very idiom 
itself the double nature of husbandry is indicated. 

In a like manner the words 'fields* and 'herds* are 


^ Vide, Introduction} p. xxxix. * Cf. supra^ pp, y6, 81. 

* Vd.VII,4. ^ Vd.V, 3; VI,46. 

® Vds^rya • fshuy^. The former word is derived from vMra 
^pasture,* and represents the farmer as the owner of herds and 
flocks. But fskuyds is, in my opinion, a derivative of the root 
yshu, which must be connected with Skr./.r5 ‘food* (cf. aIso/^^^r). 
By food we must understand com. It is also called hmretha ip 
the Avesta. Cf. Spiegel, jK A. voL iii, p. 654 seq. In Ys. XXIX, 
6 the words fshuya^iaecha ^ vddrydkhu ' husbandman and owner 
<£ cattle ’ are even used separately. 
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frequently employed together^. Yima, the herdsman of 
the people, prays to Druvaspa : ‘ Grant me that I may 
bestow fields and herds on the creatures of Mazda, that 
I may bestow immortality on the creatures of Mazda!’ 
Then he asks of Anahita the boon, that he may wrest from 
the demons riches and bliss, fields and herds, abundance 
and power 

The nature of the soil in the country of the Avesta 
people IS on the whole more favourable to cattle-breeding 
than to agriculture. There is abundance of pasture, but 
the soil adapted to tillage is rather scanty. 

By glancing at present conditions we shall be better able 
to judge of the husbandry of this people in antiquity. 

The cultivable and cultivated land in Central Asia is of 
two kinds. It lies either on the slopes of the mountains or 
immediately on the banks of rivers. In the former it 
derives the necessary moisture from springs and atmo- 
spherical deposits, in the latter from artificial irrigation. 

Thus the rude and barren tracks of the higher mountains 
are, on the whole, excluded from agriculture. It is only 
in the wider and more open valleys, as in those of the 
Panja, the Kokcha, the Herirud and other rivers that corn 
can be produced in considerable quantities, as far as climate 
and temperature will allow. In the glen-like transverse 
valleys only isolated parcels of the soil can be brought 
under tillage. The pastures alone are as a rule of real 
value for the husbandry of the people in Central Asia. 

Low-lying plains and plateaus are for the most part no 
less unfit for the cultivation of corn. Even along the banks 
of rivers it is only possible when the construction of water- 
channels is not rendered impracticable by the configuration 
of the land. Wherever the surface of the river lies beneath 
the bottom of the valley, wherever the bank rises steeply, 
its waters are often quite useless. 

Schuyler says with respect to the Russian dominions®: 

^ Fshmni • vathwa. The former is, indeed, connected with 
fikuyat and means ‘ com, cornfield." 

« Yt. IX, 9 ; V, a6. ^ Cf, Yt. XIX, 3a. 

® vol i, p. ^84,. 
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‘A map of Central Asia, on which all the arable lands 
were carefully marked, would be at once instructive and 
curious, so narrow would be the green strips along the 
rivers and at the foot of the mountains.* According to his 
calculations, in the district of Zerafshan only about one- 
sixth part of the soil is cultivable. In adding the districts 
of Khojend and Kurama this proportion will be still less 
favourable^ since in those provinces there are vast deserts. 
In the latter case there remain only about two twenty- 
fifth parts of useful ground, in Central Asia altogether 
no more than one-sixtieth part. 

As to the districts in the South of the Amu I have no 
statistical computation like that of Schuyler for Turkistan. 
But in reading the accounts of the journeys of Wood, 
Ferrier, Grodekoff and others, we may probably conjecture 
that the nature of the soil must be very similar there 

The northern slopes of the Hmdukush apparently contain 
in their valleys a rather considerable extent of cultivable 
land. Even far from the banks of rivers good pasture-land 
is found ; but, for want of moisture, the ground is not fit 
for raising large crops of corn. This is expressly stated by 
Wood with respect to the district lying between Kurum and 
Abi-Kunduzh The plateau between Kurum and Siripul, 
which has been traversed by Ferrier, appears to be of a 
similar nature 

If soil of natural productiveness were found in abundance, 
the water of the rivers would not be utilized as was actually 
the case. 

In the upper and middle course of a river the ground 
does not always allow the turning-off of the waters into 
channels. And yet a great number of such channels were 
passed by Ferrier, as he approached the Dehas on his way 
from Kurum ^ The river Siripul, also, has such low fiat 


^ Wood, ‘Journey,’ pp. 135-136. The plain between the streams 
that water Kunduz and Kurum has an undulating surface, and, 
though unfit for agriculture, affords excellent pasturage. 

® Ferrier, I, pp., 417-4x8. 

® Ibid. p. 419, 
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banks near this town, though it is situated in the mountains, 
that its water can be made use of for irrigation in spring 

Naturally, artihcial irrigation is not employed to any 
great degiee before the rivers enter level land. Con- 
sequently, some of the most considerable settlements are 
situated on the veiy verge of the deseit. The flat districts 
in the neighbouihood of Balkh are traversed by numerous 
channels, which distribute the water over the whole plain 
on which lie the ruins of ancient Bactria. This, in old 
times, caused its great fertility, and is at present the cause 
of the marshy state of its soil, where cultivation does not 
flourish^. 

But the water of the river is absorbed by this manner of 
ii ligation to such a degree that it disappears in the sands 
of the steppes without leachmg the Oxus. Yet, even in 
the North-East of Balkh, there are rums of considerable 
extent in the midst of the desert. They are called Siyah- 
gird They certainly afford proof that in earlier times the 
quantity of water flowing from the mountains was by far 
greater, or at least that cultivation was far more efficient 
than now-a-days. 

What has been said of Balkh is no less true with regard 
to Kunduz and Khulm, Shib§rjan and Andkhui, and par- 
ticularly with regard to the oasis of Merv \ 

The situation of the Herirud is apparently more favour- 
able. Its valley is broad and open, and arable land is 
found in greater extent even near the middle course of the 
stream. The district of Haraiva, therefore, was doubtless, 
in early times, already an important centre of cultivation. 
The same may be said with respect to the tracts situated 
to the West on the Keshef, the Atrek and Gurgaii, which led 
the people up into the more fertile fields of Media. 

A large tract of fertile ground is also found about the 
lake of Hamun, but the soil is not seldom marshy* It was 

* Cf, p. 70 of Os/zrdmscJ^e Ktdtur. 

® Grodekoff, ^Ride,' p. 80; Ferner, ‘Voyages,' vol. i, pp. 389-391 ; 
Burnes, ‘Bokhara/ vol. ii, p. 207; Elphinstone, ‘Kabul/ vol; h,p, 213. 

® Grodekoff, ‘ Ride/ pp. 137x4.. 

* Comp. pp. 60, 6z, 69, 70, 7x of OJ^A^ 
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without doubt necessary to drain it in many places, before 
tilling and sowing were possible. East of the lake of 
Htoun waterless deserts extend as far as the mountains, 
only a few strips affording suitable pastures to nomad 
tribes, at least in winter. Arable land is found only in 
narrow strips along the rivers Fararud, Khashrud, and 
especially the Hilmend. But cultivation is here rendered 
possible only by artificial irrigation. 

In the mountainous regions of the Aimaks and Hezares 
there is abundance of natural pasture. It may be regarded 
as certain that agriculture is possible in some places, but in 
comparison with cattle-breeding it will doubtless remain 
unimportant. 

I shall now pass over to the province South-West of 
Cabul, between the inner Suleiman range and the Hilmend. 
It has the general character of a rather sterile plateau 
tiaversed by ranges of mountains. There are sufficient 
pastures; but fields and gardens are confined, for the 
most part, to the banks of rivers, namely the Arghandab, 
the Tarnak, and the Arghesan, Here also the ground 
everywhere requires an artificial supply of water in order to 
repay cultivation. 

The mountains of Pishin are rocky, cold, devoid of 
vegetation. Even the plateau of Toba, praised for its 
beauty, consists almost exclusively of pastures. Corn is 
grown in small tracts, where the ground can be watered. 
The Shorawak too owes its productiveness exclusively to 
artificial irrigation \ 

We know little about the nature of the soil of the upper 
Kurum and Gomal, where pasture-land is certainly abun- 
dant; however, arable land cannot be wanting since there is 
no lack of irrigation. The valley of the Cabulrud is no less 
adapted for extensive cultivation. But in the mountains of 
Kohistan, Kafiristan and Chitral, the land available for 
tillage is, for the most part, restricted to the wider valleys 
and the more gentle slopes. Pasture-land is here also very 
common. The rugged and rocky parts of the highest 
mountains are absolutely useless for cultivation. 


^ Comp. pp. no, xiz of OKA, 
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With such conditions of soil, husbandry must naturally 
increase and flourish. It is a matter of course that every 
spot of land, even the smallest, is profited by, if it can be 
cultivated. As the sterility of the soil is caused by the 
deficiency of moisture, artificial irrigation is especially em- 
ployed in a most rational way, and advantage is taken of 
the water of rivers, lakes and springs as far as possible. 

Indeed the irrigation of the soil is earned out with admi- 
lable care throughout Turkistan, Afghanistan and Persia. 

The Persians evince great ability and skill in their 
system of irrigation. And yet it is followed by people who 
have no technical knowledge at all, and whose appliances 
must be called to some extent defective. We cannot but 
admire whatever the Persians accomplish in finding out 
springs, in digging subterranean channels, in dividing and 
diverting rivcis. Hundreds of villages have been created 
by turning the course of rivers or by separating one river 
into several branches k 

The beauty of the aqueducts in the environs of Herat 
is praised by many a traveller^. The system of irrigation 
practised in Afghan Turkistan, especially in the neighbour- 
hood of Baikh, Andkhui and Shibargan, has been referred 
to by me on several occasions. Nor is it less certain that 
the oasis of Khiva ow^es its fertility solely to the channels 
cut from the Oxus. 

Nowhere, I think, is the art of watering fields more 
perfect, nowhere is every drop of water turned to better 
account than in the valley of the Zerafshan. We are 
perfectly right in stating that here population can only 
increase if the supply of water increases. 

According to Radloff^, it might be difficult, even for 
scientifically trained engineers, to make anything more 
skilfully than has been done by the people that dwell on 
the banks of the Zerafshan. The picturesqueness of the 

^ Polak, Fersien, vol. ii, pp. 119; cf. Ritter, Asm, VIII, 
p. 448 ; Roscher, Naiionahkommtk, § 36, note 6, 

® Vide pp. 73-74 

* Zeitschrift der Geselkchap fUr Erdhmde, vol vi, p. 407 seq. 
Comp. Khanikoff, Bokkdrd, p. 46, 
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neighbourhood of Samarkand depends entirely on artificial 
irrigation. Without such a supply of water the valley 
would be sterile and barren. But now the banks of the 
river are crowned by blossoming gardens and groves of 
fruit-bearing trees, by waving fields and smiling meadows, 
wherein feed numerous herds. And not far from here lies 
the most dreary desert of the globe t 

The system of irrigation adopted by the inhabitants 
of the district of Zerafshan is described at length by 
Schuyler \ 

Between Penjkend and the lake of Dengiz into which 
the Zerafshan flows, 85 principal channels are numbered 
Their whole length amounts to 2500 kilometres. The 
numerous branches and ditches, which divide from the 
channels and distribute the water over fields and gardens, 
are not included in this reckoning. 

The first great channel, called Bulungur, branches off 
near Penjkend from the right bank. It waters the tracts 
to the North of the river and is one of the oldest in the 
valley of the Zerafshan. 

Further down, on the left side, begins the channel 
Dargam This supplies Samarkand and the territory on 
the left side of the Zerafshan with the necessary moisture. 

At the foot of the hill Chupan-ata, not far from Samar- 
kand, the river divides into two different streams. The North- 
ern is called Ak-darya, ‘white stream;’ and the Southern, 
Kara-darya, ‘black stream.’ They enclose an island of con- 
siderable fertility. Its length is 113 kilometres, its greatest 
breadth 14 kilometres. Above Katta-kurgan the Kara- 
darya sends off the channel Nari-pai, which returns after 
a course of 80 kilometres into the Zerafshan near Kermin. 
The whole Eastern part of Bokhara, depends on the Kara- 
darya and Nari-pai for its water-supply. 

The town of Bokhara and the province in the North of it 
are watered by the Sheheri-rud and other channels, which 
branch off from the Zerafshan below Kermin. Almost all 


^ Schuyler, Turhisian^ vol. i, p* zB6 seq. 
Vide of OJ^A. 
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the rest of the water of this river is distributed over the 
country by ditches and channels ; only a very small portion 
reaches the lake of Dengiz. 


At the first colonization of the country the Arlans, in- 
deed, commenced with cultivating tracts that were natu- 
rally productive But very soon misfortunes, attended with 
great danger, began to be felt. The rainfall in Turkistan 
and Eastern Iran is extremely unequal, the success of the 
harvest is, therefore, very uncertain^. Bad harvests and 
times of pressing want and distress must have been ex- 
perienced. 

In the early times, therefore, the project was planned of 
employing the water of rivers for the irrigation of the fields. 
The colonists settled on the banks of a river and extended 
their fields as far as artificial iri'igation was possible 
The Avesta people had already no inconsiderable tech- 
nical skill for irrigation. In the Gathas, it is true, this 
subject is not spoken of. We shall see that this is to be 
accounted for not only by the scantiness of the texts, but 


^ Schuyler, Turkisidn, vol. i, p. 292: ‘Experience shows, too, 
that the harvests on these (rain) lands are exceedingly variable 
Thus, for example, in 1S62, the extensive rain-Iands to the south of 
Katta-kurgan, called Chul, produced 1,106,000 bushels of wheat, 
m 1868; 155,620; ini87o: 486; and in 1871 : 12,430. . . . The 
great famine of 1870 is still remembeied. From 1810 to 1811 
there was no winter, and no rain fell in the spring, wherefore the 
harvest in the rain-lands failed entirely, and there was such a famine 
that men sold their children, their sisters and mothers, and either 
killed the old people or left them to starve. In 1835 there was 
another famine from the same causes, but less disastrous in its con- 
sequences, as there had been a remarkably good harvest in the 
preceding year. In the winter of 1869-70 there was no snow and 
very little rain in the following spring, so that the wheat on the 
rain-lands had no sooner sprouted than it dried up/ These facts 
are taken from an essay written by Grebenkin on the * Causes of 
t^e Bad Harvests in Bokhara/ published in the Turkki^u Gazeik^ 
1S72, Nos* 17 and 18. 
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that it is also founded on the economical state of the first 
period of Zoroastrian civilization. 

In the later Avesta we see that agriculture was highly 
developed. All the means are already known and em- 
ployed by which nature is assisted and its deficiencies 
relieved in Central Asia even in our days 

Both the draining of morasses and the irrigation of and 
soil are praised as highly meritorious^. Such draining 
was indispensable in some regions, as for instance on the 
Hamun ; while irrigation was almost necessary in all parts 
of the country. The religion of Mazda invites its adherents 
to ceaseless activity in agriculture no less than in other pur- 
suits. It bids them fight against sterility and barrenness, 
and create instead of them affluence and culture. 

Only the cultivated ground is the property of Mazda. 
Regions devoid of cultivation are haunted by evil spiiits. 
Wherever, therefore, a follower of the Avesta religion 
settles, it will be his first duty to render the soil productive. 
It is a triumph of the good cause whenever a portion of 
arable ground is wrung from the death-like desert. In the 
Vendidad the genius of the earth is said to rejoice at the 
soil being tilled and corn produced, and to mourn at its 
remaining barren and sterile. The earth is like a woman, 
who misses her vocation when she grows old childless, but 
who is proud in happiness and beauty when healthy sons 
owe their lives to her 

This view will explain why in the Avesta belief and 
unbelief are so often brought in immediate connection with 
the vegetable life of nature. 

At the birth of Zarathushtra the waters and plants 
increase. On the contrary, a sinner who has defiled 


^ Terms of agriculture are : atwi-^varez 'to work the soil' (N.P. 
harzzdatii harztgdr^ harztgari) \ kdraj ^ to beget, to produce (fruit)'; 
yaokarshh {itom jyava-\- karshit\ from root krsh, cf. 

kr^\iH\ charshani ' cultivation of corn '). 

^ Vd. Ill, 4I5. 

* This idea is chiefly made use of in the third chapter of the 
Vendidad, and forms the key-note of the whole passage. Cf. 
ZddmG- vol. xxxiv, p. 421 note. 
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himself by touching a dead body, will cause the pastures 
to be parched by heat or herds and flocks to be endangered 
by enormous masses of snow in winter h 

A misbeliever, an Ashemattgha^ takes away all fertility 
from the country he dwells m Only after he has suffered 
merited death is it that prosperity and affluence, bliss and 
plenty, will return to it 

The prostitute, who mingles the seed of the pious and 
impious, is said to dry up by her looks a third pait of the 
running waters, and to stunt a third part of the beautiful 
gold-coloured plants. The attacks of evil spirits are directed 
peculiarly against the fertility of the earth. The good 
spirits endeavour to keep off these assaults : 

‘ When the Evil Spirit sought to overwhelm the ci cations 
of the Good and Holy Spirit, there intervened, 
hostile to him, Vohu-mano and the Fire. They 
both overthrew the enmity of the evil, wicked Spirit, 
that he might never check the course of waters, nor 
prevent the growth of plants. At once the blissful 
waters of the high Creator, of the powerful Ahura 
Mazda, began to flow and His plants began to 
sprout 

The practical side of the Zoroastrian religion was, of 
course, of the greatest importance for civilization. What 
happy influence it exercised in Persia has been shown in an 
excellent manner by Ritter By the cultivation of the 
ground, the construction of fountains and the planting of 
trees the rigour of the Iranian soil and climate were gradu- 
ally and imperceptibly mitigated. 

It is certainly not unknown that the last followers of the 
Zoroastrian religion on Persian ground, the Guebers in 
Yezd and Kirman, chiefly attended to horticulture. It was 
not by the severity of external circumstances alone that 
they were compelled to do so^. They were in no less; 

1 Yt XIII, 93 ; Vd VII, 26-^7. * Vd IX, 33-57* 

» Yt. XIII, 77-78. Cf. Geldner, Mtirtk, § 8x. 

, * Adm^ vol viii, p. 275. , ^ : 

^ K-hamkoff, 2^3 : ‘ Emp^chfe par la concurrance 
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degree influenced by their religious precepts and their 
habitual esteem for agricultural pursuits. 

Artificial irrigation is, according to the Avesta, an in- 
dispensable requisite in agriculture^. In the distiict of 
Zerafshan there is a custom of dividing the field into squares 
in growing lucern and grain which demand an equal dis- 
tribution of water They are separated by small ridges 
a few inches high. When they are filled with water, the 
opening from the canal is closed and the water is left to 
soak into the soil 

Probably, m old times as at present, the main channel was 
first dug. From it there branched off, if wanted, secondary 
channels and ditches which distributed the water over the 
fields It is characteristic of the regard for public utility in 
the Avesta people, that in the Vendidad the construction 
of water-channels is enjoined as compensation for tres- 
passes 

On fields too distant from the river wells were dug in 
search of springs The water was then drawn up, we must 
suppose, by means of suitable appliances. 

In the construction of wells the modern Persians show 


des musulmans de prendre une part active dans le commerce et 
dans rmdustne manufactunbre, ies Gu^bres se livrent presque ex- 
clusivement au jardinage.’ 

^ Naiat • ^pem • kinchaiti • avi • yavd-chardnm, 'V'd. V, 5 ; mCicha • 
paschaeta • Mazdayama • idm • zavi • kdrayeUi ind • dpo • harezayen^ 
Vd.VI, 2. 

* Schuyler, Turkistdn^ voL i, p. 289. 

® Vd. XIV, 12; V, 5. The ditches made for irrigation are 
called vaidhi or vaidhu In the Pamir dialects (Tomaschek, p. 24) 
IS found wadh^ wiidh with the same signification, A gi eater 
channel is called umdh^ Vd. XIII, 38. The order of the ex- 
pressions, maegha^ ckdiii^ vaema^ urudh, dp-ndvya^ is to be observed. 
The enumeration is made apparently from the smallest to the 
larger, Justi translates * river,' but this is probably denoted by the 
last expression. I would refer also to Vsp. XVI, 3 : shdithya * 
apascha • zemascha • urvardoscha^ *the waters, fields and herbs 
appertaining to a settlement/ 

^ Chdifi or chdh ^ pukus^ fovea* Vd. XIIJ, 38; 

VI, 33. 
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special ability. They combine them by horizontal stream- 
works, so as to form a whole net-work of subterranean 
channels. The water is drawn up in the following manner : 
the bucket, fastened to a rope, is sunk into the well ; the 
rope runs round a beam , oxen yoked to its opposite end 
draw up the bucket when filled. In order to lighten the 
work the team is commonly driven down an inclined 
plane \ 

In regions where water was particularly scarce, cisterns 
seem to have been constructed The rain-water gathered 
there appears to have served for men and herds. It was 
scarcely sufficient for irrigating the fields. 

The Avesta distinguishes three stages in agricultural 
pursuits* waterings ploughing up^ and ploughing dozm^. 
The ploughing up was immediately followed by the sowing 
of corn. Then the seed was coveied with earth. Of the 
form of the plough and of the harrow nothing certain can be 
stated. At present agricultural implements are very simple 
and primitive in Turkistan. Hence we may suppose that 
they were mo less so in ancient days. 

According to the statements of the Avesta, the irrigation 
of the soil must have preceded the work of the plough. 
It was considered a preliminary condition of tilling and 
sowing. But it was not thought sufficient to water the 
fields only once. It was repeated two or three times 
In agreement with this is the actual custom of the peasantry 
in the environs of Samarkand in growing wheat. 

‘ Winter-wheat and barley are sown about the middle of 
September, and worked in with a rude harrow. Winter- 


^ Polak, Persien, vol. i, p. 120. 

® Such cisterns are probably meant (Vd. XV, 39) by avakana 
(from root kan * to dig ’). 

s Vd, VI, 6 : hikhtii kanhii (from root karesk ‘to draw fur- 
rows ’), parakaniu 

* Vd, XIV, 13 : ‘ Arable and productive land {zam • karshyan ^ 
raodhyani) shall be given to pious men in good piety for the expia- 
tion of the soul Creator I of what kind must the land be ? Such 
(a land) as ts ipice^iJuaieredl Vd. V, g ; ana • id • vaidhm aym^ ana^* 
Uitm^ am * ihnilm \ pascha • Vinnik 
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wheat is irrigated two or three times, barley only once, and 
the harvest ripens about the end of May^.’ 

We do not learn anything further of the tasks and labours 
of the farmer until the harvest-time. Nor can it be stated, 
as I have already remarked ^5 what kind of grain was culti- 
vated. At present, wheat is general in Turkistan. In the 
district of Zerafshan one-fourth part of the watered land is 
sown with wheat, about one-fifteenth only with barley ^ 
The agricultural system followed by the Avesta people 
especially resembles that which is at present employed 
with respect to wheat. Yet I dare not hence draw any 
natural conclusion with regard to the ancient practice. 

The time for gathering the harvest was, of course, very 
different according to climate and temperature, and even 
according to the season of sowing in different provinces. 
By the beginning of September the crop was everywhere 
brought home, even in the coldest districts. At this time, 
therefore, the harvest-feast was celebrated ^ 

When the corn was cut, it was probably trodden out by 
horses and oxen driven over the sheaves spread on the 
ground. This method is still generally practised. What- 
ever was not immediately consumed was preserved in barns. 
The separation of the grain from the chaff was performed 
by winnowing or fanning. In the mtll^ the construction of 
which was certainly most primitive, the corn was ground 
and so meal was made 


^ Schuyler, Turkutan, vol. i, p. 290. 

® Comp, pp, 151-152 of ORA, 

® Schuyler, Turkzdan^ vol. i, p. 291. 

^ RaitUcirhahya^ Vide p. 146 of ORA, Hence, therefore, we 
must not conclude that the climate was exceptionally rigorous. 
How IS it possible to lay down a universally valid law for teiri- 
tories of such diametrically opposite character, as Balkh and 
Kabul, Selstan and Ghazna, the districts of Panja and Zerafschan? 
The harvest certainly took place one or two months later m the 
mountain valleys than in the hot plains. 

® F zvan * barn ’ (Vd. XVII, 3) ; sudhmh ‘ winnowing-fan * (from 
xt. sudh^Shc, ^udh *to cleanse*), Vd III, 32 ; phhira *mill* (from 
xt. pisk Ho grind gunda ‘meal/ Schuyler, TurkiMn, vol. L 
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Not only corn, but also grass and fruit-trees were objects 
of cultivation with the Avesta people : 

‘Creator of this material world, Thou Holy One! 
Where, thirdly, is the Earth most gladdened?' 
Ahura Mazda answered : Wherever gram is mostly 
produced, O son of Spitama, Zarathushtra, and 
grass and fruit-bearing trees; wherever and land 
is changed into watered, and marshy into dry land 

We know that in Old-Iran stall-feeding was necessary 
during winter. This required the storing of hay in spite of 
abundant pastures. According to the passage cited above 
It will scarcely be contested that gi'ass zuas g 7 'own 2. But it 
was certainly restricted as far as possible on account of the 
small extent of productive land. But a portion of the 
winter fodder might have been also obtained from pastures. 

It is a matter of importance that the Avesta people also 
cultivated trees. This circumstance proves that they were a 
fully-settled people. He who cultivates grain, takes care of 
his immediate wants, but he who rears trees, thinks less of 
his own advantage than of that of his children and grand- 
children who shall one day enjoy the fruits of his labour. 
He supposes that his progeny will dwell on the same land, 
will plough the same field Confiding in their love and 
leverence for himself he will leave them his land in the 
best possible condition. 

I have already spoken about the abundance of fruit in 
Turkistan and Eastern Iran^ Persia and Afghanistan, 
which are more favourably situated, are famous for their 
splendid gardens. 

In his des^iption of the inhabitants of Zerafshan in 
connection with the subject of horticulture, Schuyler says ; 


p. 390: 'The gram, instead of being thrashed, is trodden out by 
oxen and hoises, and then cleaned by being tossed in the air.’ 

^ Vd. Ill, 4* 

® Also in Vd. XV, 41-42 the question Seems to refer to artifici- 
ally laid-out meadows {yo • • vastrm * uziasia * »d?/n'sh). It 

is true that Geldner translates 'hurdle.’ 

^ Vtde^. 151 of OKA, 

VOL, I, P 
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‘The gardens are the glory of all this land. The long 
rows of poplars and elm-trees, the vineyards, the dark 
foliage of the pomegranate over the walls, transport one at 
once to the plains of Lombardy or of Southern France. 
In the early spring the outskirts of the city and indeed 
the whole valley are one mass of white and pink with the 
bloom of almond and peach, of cherry and apple, of apricot 
and plum trees, which perfume the air for miles around. 
Nowhere are fruits more abundant, and of some varieties it 
can be said that nowhere are they betterh" 


Little can be stated with certainty as to the system of 
managing farms followed by the Avesta people. It may 
have varied in different provinces. 

A system of fields having permanent pasturage is best 
adapted to the conditions of the soil. It is characteristic 
of this system that the ground is divided into two principal 
portions, of which one is employed for growing corn, the 
other as permanent pasture \ The former lies nearer to 
the centre, or the settlement, in order to lessen the work in 
the fields. In Iran it was limited to the banks of rivers, or 
slopes naturally irrigated. 

Manuring was unknown. Had it ever been practised, it 
would have been mentioned among the preparatory stages 
of agriculture not less than irrigation. Nor do we know 
whether several species of grain were cultivated or whether 
the rotation of crops was understood. It was necessary, 
therefore, to let the soil lie fallow at ceitain periods. It 
was also not impossible to turn it into grass-land, since the 
cultivation of meadows was at least not quite unknown. 

Finally^ I again refer here to the state of husbandry in 
the district of Zerafshan^ as known to us and as described 
by Schuyler^: 

^Farmers possessing only four or five acres endeavour 
by careful cultivation to get as much out of their land as 


^ Turkisidn, voL i, p. 296. 

* Roscher, Naiiomhhmomik^ § 25. 

* Turhisim^ vol. i, pp. 289-290. 
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possible, without allowing it to he fallow too long In 
general the larger farmers pursue a modification of the 
three-field system. The field, after lying fallow for a year, 
is sown with winter-wheat or barley. The next yeai, after 
this crop is reaped, the land is again ploughed up and sown 
for the second harvest with millet, sesame, lentils, carrots or 
poppies.' 


^20. Mamifactii7^es, 

Every manufacture begins in the family. Originally, 
it is exclusively a domestic industry. Wherever it has 
already begun to become a profession, it is not the ex- 
clusive occupation. Farming is carried on at the same 
time as a subsidiaiy employment, as is not seldom the case 
in our villages. 

Not before considerable numbers crowd together in one 
place, or before a lively commercial intercourse allowing 
the constant exchange of manufactured articles in return 
for natural productions, arises, will industry make any great 
progress. This progress, therefore, coincides with the 
gradual development of villages into towns Then, by 
reason of the increasing demand, the manufacturer is able 
to support himself and his family by his industry. He finds 
it no longer profitable to work in the fields. All his energy 
is devoted to his craft; increasing custom sharpens his 
ingenuity, and thus industry thrives not merely in extent 
but also m excellence. 

With the Avesta people it is true that manufactures did 
not develope in such a normal way. And yet the follow- 
ing sketch may serve as a standard whereby to judge the 
state of industry in Old-Iran at the period described in the 
Avesta. 

The articles of manufacture in use among the Avesta 
people were many and various, in fact, too varied to allow 
us to- think of them as merely the productions of domestic 
industry in the full sense of the word. Thus we are 

P 2 
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compelled to assume that there was a distinct class of 
handicraftsmen. 

With these brief observations I proceed to enter more 
closely into this question 

Special skill seems to have been shewn in the working 
of metals. The manufacture of instruments of gold and 
brass or bronze was the most important branch of this in- 
dustry; but silver, copper and lead too seem to have been 
worked^. We must not forget that the Avesta texts aie 
too scanty to furnish an idea of the instruments which they 
made use of, or of their mode of working and technical 
knowledge. 

Gold was the best known and most precious metal. No 
less on account of its brilliancy and splendour, than on 
account of the little difficulty which it offers to the workman, 
it was employed first of all metals in different parts of the 
world. 

In Old-Iran jewellery was chiefly made of gold. The 
Avesta^ speaks of golden fillets, ear-rings and necklaces. 
Gold cups or bowls seem to have been used on the occasions 
of the Hauma consecration ^ Gold was also employed for 
the embellishment of arms, particularly the hilts of daggers 
and swords The dagger, which the legendary king Yima 
wore as a badge of his sovereign power, is styled ‘ decorated 
with gold^.'' Finally, it must be mentioned that gold 
embroidery on garments, coverings and carpets was not 
quite unknown 

^ Vide pp. 147-148 of OKA. The workshop (?) of a worker m 
metals is called pura. The particular class is denoted by the com- 
pounds : zaranyd-sa^pa^ erezaio-saepa, 8 cc Pisra may be connected 
with Skr. pi^ * to adorn, to decorate, to work skilfully^ ; saepa must 
he derived from rt. dp, which has been preserved in N.P. stfian 
‘ to harden/ For the whole statement compare Vd. VIII, 87 seq., 
where you will find a list of manufactures in which fire is used. 

® ZaranyB-ptm ' with golden fillets' (Yt XV, 57 ; XIX, 41) ; za- 
ranyo-mtna ‘with a golden necklace' (Yt. XV, 57). Cf, Yl. V, 
127 and p. 227 of OKA. 

® Tash^a • zarmaen \ Ys. X, 1 7. 

* A^im « zaranyo-faesa. Vd. 11, 7. Cf. Skr. 

^ See pp. 223, 225, 227 of OKA. 




MANUFACTURES. 


213 


Gold is principally mentioned wherever divine beings or 
things belonging to them are spoken of. 

The chariot and the chariot-wheels of the wind-yamta 
Vayu and of Mithra are made of gold. The former wears 
a girdle, a helmet^ and arms of gold ; the latter is clad in 
a gold coat-of-mail\ The very hoofs of the horses of 
Mithra and Srausha are shod with gold or silver^. 

It is hardly necessary to say that these words are merely 
metaphorical. Ceitainly no one will conclude from such 
descriptions that helmets or mail-coats, nay, even chariots 
and wheels and horse-shoes, were made of gold! Yet by 
these figures of speech it is proved beyond doubt that 
these precious metals were worked to no little extent. We 
see also that gold was considered a symbol of affluence and 
splendour and therefore reckoned among the possessions of 
divine beings. 

Besides vessels of gold there were others of silver, brass 
and copper, and likewise of stone, clay and wood Those 
of brass or lead were of least value. The most common 
things only, used in every-day life, were made of these 
materials. It must be remarked that vessels of lead were 
apt to become very dangerous to health^. 

Silver was considered inferior only to gold. But the 
former was worked far less than the latter. The cup in 
which the Hauma is purified is made either of gold or 
silver. Mithra wears on his head a helmet of silver ^ 

Arms and weapons are chiefly made of brass or bronze, 
e.g., helmets and coats-of-mail, arrow-heads and metal- 
heads of clubs, as well as the blades of swords and daggers®. 


^YtXy, 57; X, 112,124, i 3 fi. 

« YtX, 125; YS.LVII, 27. 

® Vd. VII, 74 seq. , treats of the cleansing of such vessels. Cf. 
ha:oana • aya^haem XXII, 2). 

* Ayagha^nem • vS: * sruni • va • niiema * khshaikra * vedryet* Vd, 
XYI, 6, 

« Ys. X,!?; Yt.X,ii2. 

« An iron-foundry fe called frorhich (Yt. X, 96). Compare Skr, 
Athrawa-veda, XI, 8, 13 ( 1 B.R. mh me). 




214 


ECONOMICAL LIFE, 


In the Avesta, therefore, the word ‘brass’ is metaphorically 
employed for arms. 

Clubs were also covered with plates and knobs of copper 
to increase their size and weight h 

I come now to pottery. 

Earthen vessels have already been mentioned above. 
They were usually baked in kilns ^ specially constructed for 
the purpose. The art of making and burning tiles was also 
well known. But glass, as I think was not yet made. The 
belief that the old Iranians manufactured glass would lead 
to important conclusions in the history of civilization. 
But it rests only on an incorrect interpretation of the text \ 

I would, likewise, ascribe the use of coal as fuel to the 
age of the Avesta The melting of metals required a fire 
of intense heat. This want may first have led to the use of 
coal. The material was less deficient in old times, we may 
suppose, than now-a-days. 

The art of tveaving^ though very old and known already 
in the Indo-Germanic period, is mentioned quite casually 
in the Avesta ^ With it is mentioned the art of working 
the skins of beasts into garments. Since Anahita especially 
is represented as clad in skins, I conjecture that the robes 
of the nobility in particular were trimmed with fur. The 

^ Hence ckakushanam-haosafnaenanmn^ Yt. X, 130. 

® Tanura, N.P. seems to denote the potter's kiln. 

® Vd. VIII, 84-85 says khumbat • hacka • zemaimpachtkai and 
khumbai • kacha • yamd-pachikaX, The first I translate * from a 
potter's kiln, where clay is burned,’ the latter ‘ from a potter's kiln, 
where vessels are burned.’ The former term refers to the making 
of tiles, the latter to pottery in its proper sense. It cannot be 
thought strange that the making of the two articles was regarded 
as a single manufacture, and both are therefore called kJmmba. Of 
cornet yama is connected with N.P.y^m ^ poctdimi! 

* I infer this from Vd. VIII, 95, where I identify the word 
skatrya with N.P. sakar^ sagdr ‘coal’ Thus also Geldner. 

® Vap ‘ to weave,' Cf. vaslra-ubdapia * woven garments/ More 
difiScuIt of interpretation is zzaena • vasira^ which can scarcely be 
separated from * tza, Skr. aja, ajd ‘ goat/ It does not, therefore, 
signify garments of skins, but those made firom the hair of goats, 
Cf. p. 224, note 5 of OKA, 
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passage refen ed to proves at the same time that they knew 
well the seasons in which it was either profitable or the 
reverse to hunt beasts for their fur. 

The building of carnages and the making of harness 
attained a high degree of perfection among the old Iranians 
and the old Indians. But it is to be regretted that many of 
the terms in question are obscuie in the Avesta. 

A distinction was made, I think, between war-chariots 
and baggage-wagons k The former bore a driver and a 
combatant , the latter served for the carriage of goods during 
peace. 

As a rule there were two horses to each chariot. They 
stood on the right and left sides of the pole, and their 
halters were fastened to it by means of iron hooks Some- 
times a carriage-and-four was usedk Rich and noble 
gentlemen chiefly indulged in this luxury. The chariots of 
i}sxt ya::iaias^ therefore, aie especially described as drawn by 
four horses. 


§21. Medicine and Commerce. 

The art of healing appears in the Avesta as a profession 
of a higher order. It plays no unimportant part in our 
texts. It had apparently already attained a certain degree 
of perfection ; and, as I am inclined to believe, the priests 
all devoted themselves to this profession k 


^ Av. ratha and vasha. A horse completely harnessed is called 
aspa-yukhia. 

® Akhna and aiwi-dana ( = Skr. abhidhmi ; cf also Tomaschek, 
Fdmirdialekk, p. 73). Also in Yt. X, 125 some parts of the harness 
are enumerated, e. g, hdm-isa^ Sima ; but I cannot make out their 
meaning. 

® Vdsha * chaikruyuhhta^ Vd. VII, 41. 

* BaUhaza^ * art of healing,’ * medicine,’ and ^ physician.’ The 
last is also called thmam^hvat Again medicine is baesfiazya. Cf. 
Skr. bhishaj and bheshaja. The e^epression vmddha^k for ^ curing’ 
(Vd. VII, 38) deserves attention, because it is akin to Latin medeor, 
mdiem^ medictm. Compare, for the whole, Spiegel, E.A. vol lii, 
pp. 581-582. 
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Diseases were of course considered by the old Iranians to 
be the creations of Evil. They make their appearance 
in numberless forms. There are ten thousand, as the 
Bundehish asserts Angra Manyu created them on earth 
to damage the pious people. But Ahura Mazda set bounds 
no less to this plague than to all other works of the demons 
He made the healing plants to grow, by the juice of which 
patients are healed \ 

Fevers chiefly are endemic in ancient as well as in modem 
Iran. They appear in different forms^ and are, therefore, 
denoted in the Avesta by different names. Some of those 
names, for reasons which are apparent, originally mean 
‘flame’ or ‘heat 

The puerperal fever in particular is also mentioned in 
the Avesta as occurring to women in child-bed, and often 
endangering their lives. Like all other fevers, it is accom- 
panied by a tormenting thirst 

Women, moreover, are exposed to divers diseases 
Among them the Avesta mentions the disorder of the men- 
sirtnm^ consisting in an abnormal duration of hemorrhage 

Head-aches also afflicted the Iranian ® Caries, or con- 
sumption — the term in question is obscure — destroyed the 

^ JBdh. IX, 4 ; West, ‘Pahlavi Texts/ part i, p 31. 

Vd. XX, 3-4 ; XXII, 2 

® Dazhu (Vd. XX, 3), from rt. daz = Skr. dah ‘ to burn.* Next 
comp. /c^«=»PhIv. iapashn (N.P. tahish ‘febns’); sdrasti or 
sarasiya (Phlv. garni ‘heat, flame’; according to Darmesteter, Vd. 
p 221, n. I, it must mean the ague); nmza and meza^h (Phlv. 
ianput^’^.^, ianhad ^ rigor fehris, feverish chill;" yet in Yt. XIV, 
33 it is used metaphorically for ‘ fire ’). 

* Tezkka • hi • hdm • ic^no • jasat • avi • tanuye • zoishnuye, ye- 
zicha • hi * dm *yasha * avi* achishfo • djasdt,yaseha • sudho -yascha * 
iarshno, Vd. VII, ^o. The word zoishnu may be connected with 
the root zan ‘ to bear (children)/ 

® Vd. XVI, 8 seq. I will no longer assert with confidence that 
phhira and skenda m Vd. V, 59, denote sexual diseases. 

® Sdrana, from sdra ‘ head/ 

Vazemno-asii. Consumption, as a consequence of unnatural 
practices, is probably meant in Vd XVIII, 54 by ‘we dry away 
from him his tongue and his fat' 
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strength of his body. An excess of sexual desire ^ might 
likewise become a sort of disease. 

A grave national evil existed m divers cutaneous dis- 
orders, among which I shall only specify the itch. Most 
terrible was leprosy, which covers and destroys the body of 
the patient. It rages now-a-days too all over Central Asia 
and certain tracts of Persia 

The bite of snakes caused death by poisoning. This 
may be understood by ‘ the calamity caused by serpents,’ 
spoken of in the Avesta. Some plants, too, contained 
deadly venom, which might be fatal to the incautious 

Furthermore, there are enumerated in the Avesta a senes, 
for the most part of bodily defects and infirmities, which 
were regarded as emblems of the evil spirit. There weie 
people with a hump on their breasts or backs, stammerers, 
dwaifs or hunch-backed people and such as had overgrown 
teeth ^ To these must be added the blind and the deaf, 
the halt and the lame, the dumb and the idiotic. They 
are all marked by the devil [disease] and therefore excluded 
fiom the sacrifices of the ^Mttyazaia Anahita 


^ Vdvemhi (Yt XIII, i3i)is certainly connected with Skr.m/z, 
vrshan. In Vd. VII, 58, which may be regarded more or less as 
a parallel passage, we read aghdsii^ « poumshu • ash • vareso^ but 
the text is corrupt. I should like to change the first word into 
aghao^hh^ (cf. maidkyoskema^ perhaps for maidkyaoshma according 
to ZddmG, vol. xxxv, p. 666), ‘ evil desire,’ from agha «shA. 

® Garenu ^ N.P. gar, and pdman = Skx,pdman ‘ itch’; paeso » mla- 
reiQ’^tanu'ifi ^ N.P. pis ^ leprosy.’ Cf. Polak, Persien, vol. 11, p. 305 , 
Schnyler, Turkisidn, vol 1, pp. 147-148 
® Azhi-kar^tein ibaeshd. — Kapasti = N.P. kahast ‘ poison.’ I must 
pass over other names of diseases; as azhana, azhahva, kurugha, 
duruka, since they are not intelligible. 

* Vd. II, 2g:/rakava, apakam^, apdvaya, kasvt, mmiMmfan. 
The translation of the different terms is based upon tradition, 

® Ys. V, 93. AMa » Skr. mdha ^ blind/ Karma ^ deaf,’ comp. 
Tomaschek, Pamirdiahkte^ p. 83 (Skr. kurm ‘ ear ’). JOrea perhaps 
a* dhruva * fixed^ not being able to move,’ hence * lame.’ MUra =* 
Skr. mura * silly, idiotic/ Am may perhaps be derived fi’om the 
root rd » Skr, rd * to utter a sound,’ with the priniitive a, hence 
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‘Healing by means of sayings (math ra) ’ was considered 
the chief and most efficacious kind of medical treatment 
But nobody could utter religious sayings and prayers more 
efficaciously than priests. The physicians, therefore, be- 
longed to the priestly order 

If prayers had not the wished-for efTect and if the 
demons of disease would not depart from the patient, the 
physician was called in to help by his skill. According to 
the kind of disorder, therapeutics or surgery, ‘ the cure by 
means of plants ’ or ‘ the cure by means of apparatus ’ was 
employed 

The best healing powers have been given by Ahura 
Mazda to plants, especially the poisonous ones. In them 
deadly and healing qualities are combined^. To water 
also healing power was attributed both by the Iranians and 
the Indians Hence it is that Amertat and Harvatat, the 
genii of a long and healthy life, preside over water and 
plants 

The art of curing was thought very ancient. Its origin 
is traced back to the divine beings by tradition. This art 
was greatly valued by the Avesta people. The last three 
chapters of the Vendidad are almost exclusively devoted 
to it, and it is here that its origin is described. 

Tkrzta^, we are told, was the first ‘of the helping, 
prudent, powerful, intelligent and rich men belonging to the 


‘dumb.’ Finally, comes from the root rc?|‘/i=Skr, ias* to 
hobble,’ 

^ Maihro-haeshaza (Vd.VII, 44). The mathra and vachao are 
expressly called haeshaza or haqshazya ‘ healing, curing.’ Vd. IX, 
27; X,fj; Yt. Ill, 5. 

® Urvard-haeshaza and kanid-bueshaza, Vd. VII, 44. 

^ Comp, vish’-chiihrem ‘ a remedy coming from poisonous plants 

^ Comp. Rv. I, 23, ip-2i ; Zimmer, J/Z. p. 272. 

® Av. Thrita corresponds to the Indian Trita^ to which, as is 
known, the Greek TpiVa)*#, Tpiroyipeia are correlative. Evi-* 

dently Trita was, originally, the deity of the water, either celestial or 
terrestrial. Since water was considered to possess sanative qualir 
ties, he might fitly be made the inventor and protector of medical 
science; 
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family of the Pai^adhata^ who fought against sickness and 
death k At his request Mazda causes the numberless 
multitude of healing plants to grow It is also he, ac- 
cording to tradition, who first contrived the double mode of 
treatment, either by plants having medicinal qualities or by 
surgical operations With native simplicity he is said to 
have requested from Ahura Mazda as a boon a medicine 
coming from poisonous plants, and a metallic knife 

Medical treatment did not extend to men only, but 
also to beasts There are special precepts regarding the 
efforts which must be made in order to cure dogs that have 
run mad. Medicine should be administered to them en- 
tirely in the same way as to man. If this is done 111 vain it 
is permitted to use violence 

He who intended to practise medicine was obliged to 
undergo a kind of pielimmary examination, m connection 
with which the most characteristic featuie was that surgical 
experiments were made on unbelievers. If they died under 
awkward hands, the loss was not considered a great one. 

If he who underwent the examination failed in three 
operations, he was incapable for ever of becoming a phy- 
sician. If, nevertheless, he practised medicine, and if one 
of his patients died in consequence of injudicious treatment, 
it was imputed to him as intentional murder. But if, on 
the contrary, he succeeded in three operations and the 
patients recovered, he was allowed to practise without any 
restriction 

If the physician was called to a sick person, he was 
obliged to answer the summons as soon as possible. But 
the Vendidad deprecates hastiness in the treatment of the 
sick. Great importance was evidently attached to a correct 
diagnosis. The physician must observe each symptom of 


' Vd. XX, 1-2. 

^ Urvm ao - haeshazyao. Vd. XX, 4. 

® Vhh^chiihrem • dim • ayasaia • dyapia • kkshaihra • vairya,'Sid, 
XX, 3. The last term denotes firstly ‘metal/ then ‘a metallic 
tool/ ‘ a knife/ as in Vd, IX, 9. 

* Vd.VII, 43. ' ; ® Vd. Xlli, 35 seq. 

* These regulations are found in Vd. VII, 36-40. 
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the disease and learn its nature before he decides on this or 
that remedy. If a disease has begun in the morning, the 
treatment is to commence in the day-time ; if during the 
day, it shall be commenced m the night ; if in the night, 
the physician has to commence by day-break k This is 
a precept that was certainly dispensed with in cases of 
emergency. 


The fee — which, it seems, was to be paid only after a 
successful cure — is laid down already in the Vendidad^. In 
speaking of the fee of a physician I enter upon the in- 
vestigation of a very important matter in the civilization of 
the Avesta people, viz. the question of money. 

The fee differs for men according to rank and calling, for 
beasts according to their utility. A priest is to be cured 
for a blessing. Therefore, he pays no taxes. 

For curing the master of a house, the head of a 
village, the president of a community, and the sovereign of 
a country respectively, there should be paid an ass, an ox, a 
horse or camel, and a carriage with four horses. For ladies, 
payment must be made, according to their rank, of the 
corresponding female beasts, a she-ass, a cow, a mare or a 
she-camel. The cure of a child of a family, particularly of 
a son, seems to have cost a horse. For curing a domestic 
animal the one next in value was always given ; for a horse 
a cow, for an ox an ass, for an ass a sheep, while, last of all, 
bread and milk were given for a sheep. 

We see that natural products, especially domestic animals, 
were the regular medium of payment. Thus the circum- 
stances of the Avesta people were quite similar to those of 
the old northern nations and of the first epochs of Rome. 
In the one, cattle were regarded as the standard of value and 

• uzirdkva * merenchmte^ arezahva * haeshazyaX ; yezi • are^- 
zahva • merenchaiie, khshapohva • baeskazydi ^ yezi * khshapdkva • 
uskahviz * hetesha^ox^ Vd. XXI, 3, *The sickness* is 
here the grammatical subject, 3 ter^hch cannot mean, of course, 

< kill/ but only * to hurt^ to prove hurtful.* Comp. Skr. nfch. 

* Vd VII, 41-43. 
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money in the other, all bargains were originally effected 
by bartering domestic animals, and coined money was not 
substituted before the legislation of the decemvirs. 

Even in the making of contracts cattle or sheep were 
given in pledge, according to the precepts of the Avesta. 
He who violated or revoked such a contract had to give, 
according to the agieement, one or more head from his 
herd or flock. 

The fee payable to a priest foi performing the purificator}^ 
ceremonies was settled in domestic animals just like the 
fees of physicians And here it is expressly laid down that 
the beasts themselves shall be given as far as practicable. 
Only in exceptional cases it was allowed to expiatea fault 
or transgression by giving other movable goods 

No proof can be adduced that we ought to understand 
by movable goods also coined money. On the contrary, 
this is contradicted by all other conditions of commerce. 
Wherever coined money is once known and in general use, 
it is impossible to think that payment in animals can be 
customary or desiiable, even in the case of priests, to whom 
such property in animals could not but be inconvenient, 
considering that the nature of their duties constantly called 
them away from their own homes. 

At most, it might be conceded that the nobility amassed, 
here and there, in their houses, trinkets, jewels and other 
precious things which might perhaps serve as means of 
payment in some cases 


^ Weinhold, Aliftordisches Lehen,^> 202. 

® Vd. IX, 37-39 *. . If they can afford it, the Mazdayasna 
shall deliver to that man these animals from out their herds or 
flocks. But if they cannot, they shall replace them by some of her 
goods {anydm * avareiand?n)! This translation of the passage, 
according to which the animals are evidently considered as being 
themselves avareta^ proves that movable goods in general are only 
meant by it The same is apparently signified by shaeta or khshaeta 
( « Phlv. khvasiak)* If this is given as weregild ‘ compensation for 
a murder* (Vd. IV, 44), we cannot doubt that horses, cattle or sheep 
are meant more than anything else. . , 

^ This might be inferred from Yt. XHI, 67 : * Just as^ a man, 
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Similar circumstances are found at least among cognate 
nations in a similar stage of civilization. So it is with the 
ancient Germans and the Indians of the Rig-veda. * The 
chiefs of the Germans pay by means of horses and jewels, 
excellent horses and rings are given as gifts of honour ; 
horses and jewels are very often granted as rewards in “Beo- 
wulf ” The same is the case with the Vedic tubes : Nishka^ 
a golden ornament for the neck or breast, serves as a present 
together with horses . “A hundred Nishka were given me 
(says the poet of Kakshivant) by the king who stood in need ; 
with a hundred horses I was presented in one day.” ’ ^ 

Of course we cannot speak properly of commercial inter- 
course, where a system of currency was entirely wanting. 
It was, I suppose, limited to the exchange of natural 
products between neighbouring communities. 

But the desire to enter into commercial relations with 
other provinces cannot be said not to have existed in the 
time of the Avesta. The attempt was made to construct 
the first bridges and ways. The building of bridges in 
particular is highly meritorious, since streams and rivers 
are among the greatest obstacles to commerce^. In the 
garden Vara^ laid out by Yima (who during the great 
deluge finds here an asylum with his family), there are 
bridges and roads, as signs of good order and management. 

In conclusion, I shall mention some of the standards of 
measure used in the Avesta. 

A dry measure used for grain and even for liquids was 
the Danare I cannot say how much it contained. 


a valiant warrior, armed and w^atchful, drives (the enemies) away 
from his collected treasures {hmh-ham-bereiai • hacha §shaeiaiy 

^ Zimmer, AiL, p. 259. 

* Comp. Vd. XIV, 16; XVIII, 74. ‘Way' is maregha = Skr, 
marga^ (Vd. II, 26). * Bridge ' is peshu ( = peretu^ from the root par 
‘ to pass oyer'), originally only a natural food. The bridge supported 
on piles or 'pillars is called more specifically fraschinbana (cf. skemba^ 
Skr. skambka). Also hae^u « Skr. seiu means, I think, both ‘ ford ' and 
^ bridge.' 

^ According to Vd. XVI, 7, a menstruating woman is to receive 
for (daily) food one Danar iayura (?) and two Danar khshmiira. De 
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The smallci linear measures are taken from parts of the 
human body, and especially the finger. Sometimes, too, 
the uppermost joint of the middle finger is employed as a 
still smaller unit. Then follows the span^ next the ell 
(the fore-arm from the top of the finger to the elbow), and, 
finally, the whole arm ^ 

The foot served for a further unit of measuiej three 
feet make ^pace"^, 

A greater length was determined by the Hdthra. Three 
or four made a Parasang {Farsang) A very interesting 
measuie of length is the Chartu Like the stadion of old 
Greece it seems to have been the length of the race-ground 
settled by use. But it might perhaps have been the 
distance made by a horse and his rider m one run In this 
case the length of the Chartu would be entirely vague and 
unsettled. 


§22, The Settlements of the A vesta People, 

The Avesta contains a whole series of expressions, 
having the general signification of ‘ colony * or ‘ settlement.’ 


Harlez {Av. ir vol. i, p. 235, note 5) observes regarding the 
nare\ ^Mesure de capacity ou de poids dont la base est une cer- 
tame quantity de grain. Elle paratt peser environ 700 grams.’ 

^ ‘ Finger (the Skr also is a linear measure, see 

B.R sub voce) ; * finger-point ’= ibisht^ Vd XVII, 5, and 7 , ‘span ’= 
htdast\ ^dV^vibdzu, frabazti {fki, prabdhu) ox/rd’ 
ratlmul^kx aiaini) \ ‘arm’=:M2«=Skr. 

^ ‘Foot’ as in thnpadha and mvapadha\ dlso-g^a 
as in aevogaya and ihrigdya, Vd. IX, 8, and 10, 

® Justi (in his Hdb,) says that the word hdthra denotes ‘A measure 
of distance 1000 feet longer than 2, parasang I But compare the 
different meaning of it given by West, Paklavi Texts, part i, p* 46, 
note 5, and p. 98, note 2 ; M.XIV, 4; XVI, 7, 29. 

* Chareiu is, indeed, connected with the root char ‘ to run,’ and 
chareia * race-ground.’ The ‘ Vara’ of Yima is said to be a chartu 
long in every direction (Vd. II, 25). The tradition translates the 
word by asp^rds * horse-way/ 
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Sometimes they designate merely the relations in which 
the individual lives with his family and his domestics, 
sometimes the hamlet or the village, sometimes even the 
entire district attached to it, sometimes the country, so far 
as it is in general cultivated and inhabited, in opposition to 
the surrounding unoccupied regions \ 

^ The most important expressions maybe traced partly from the 
root Msh, j^i = Skr. partly from //^^=Skr sad ‘to sit down/ 

partly also from ^ares/t= Skr. krsk ^to make furrows, to cultivate 
the field.’ To khsin belong: — i. ^^z//(such as hu-shitiz=zSkx, su- 
ksMh, next rdmd-shiii ‘ quiet, secure settlement,' and daregho-shih 
‘ lasting settlement ' , ydirya hushiti ‘ yearly, good dwelling ’ is to 
be particularly noticed, because m this expression an allusion is con- 
tained to a changing of the field) — 2. Shdiihe?nan in htishoiiheman 
and shayana. The last one means the land generally inhabited, 
hence airyo-shayana. Gava is a shayana^ i.e. the habitable part in 
Sughdha, Khnenta m Vehrkana, Vaikerta in the land of the 
Duzhaka — 3. Shoiihra is the ‘ field/ Hence this word stands 
together with conceptions such as gaoyaoiti * pasture-ground/ 
maethana ‘ dwelling,' asa^h * district ' Cf also shoiihya • apaseka • 
zemascha * urvardoscha ^ 207, note 3. In Ys. 31 16 shoiihrya 
stands as elsewhere zahtu. 

To the root had belong liademan^ ' settlement,* and hadi^^ 
meaning the same. The latter word occurs thrice in the Vispered 
with the characteristic epithet 'rich in fields/ The former one 
belongs to the Gatha dialect. To karesh belongs karsha m 
karshd-rdza ‘founding, disposing and ruling settlements/ With 
this compare Ys. ii. 2: ‘The horse curses his ruler. In future 
shalt thou not trap, mount, or rein a courser, as thou implorest not 
for strength for me in the numerous community, m the settlement 
abounding in heroes/ From the Old-Indian krsktz and ckarshathi 
may be taken for comparison, paiticularly pancka-krshtayah or 
€harshamya\ ‘the five tribes.’ With such names the Arians 
characterize themselves with pride as a nation pursuing agn- 
culture. (Comp, also Joh. Schmidt, iT. Z. XXV. p. 89), In the 
A vesta karshivai still denotes the rustic or peasant. 

F urther expressions are : maethana^ ma^ihanya, and imeiha 
lodging, dwelling, premises of a farm/ According to Yt. XllL 
57, maeihana must concur nith skdithra^ Worthy of notice are 
also such formations as asagh, shditha^ gmymiii^ ma^ihma^ 
Ys. I. 16, II. 16, III. 18, where ma^thanu^ 1 believe, denotes 
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This of itself proves what importance fixed settlements 
had in developing the civilization of the Avesta nation. It 
may be said with perfect justice that they generally formed 
the central point of their entire economical, religious and 
political life. The settled agriculturists and breeders of 
cattle are on the one side, and the homeless, restless, 
w^andering herdsmen are on the other . these are the two 
great bodies, sharply opposed to each other, into which the 
inhabitants of ancient Iran weie divided. 

'house and faim’ as opposed to field {shoithra) and meadow 
{gaoyaoih). Herewith coiiesponds Ys. X. 7, ahe • vise iita • 
macthanem ' village and farm.' These words belong, accoidmg 
to GQ\ 6 xitx {Meink, pp. 147 and 156, note 16), to the commentary. 

Also gaeiha denotes frequently ‘ settlement, premises of a farm ' 
Thus m the word hadha-gaeiha ‘ inmate ’ It originally means ‘ pos- 
session, property ' {vide p 1 70, note 3), fiom root gi^ji ' to conquer, 
to obtain by victory, to acquire.’ Comp. SVx.jaya^ which has quite 
the same meaning. Then gaeiha often means ' people,' particularly, 
I think, m such expressions as askahe - gaethdo 'people of the 
pious,’ Ys. XXXI. i; Yt, V. 34, XIX. 41 and 93. The transition 
of meaning from ‘settlement’ to 'people living m settlements, 
settlers,’ is found also in Skr kshiii and Av. kademan. To the Av. 
gaeiha corresponds Old-Persian The word stands near 

mdnya^ and denotes evidently the whole farm together with the 
farm-buildings as opposed to the dwelling-house m particular 
There is no doubt that gaeiha often means ' the herds.' I include 
here chiefly dfvo-gaeiha 'possessing healthy herds,’ which stands 
near haurva-fshu, further Yt. VIII. 29, where vdsira and gaeiha^ 

' fields and herds,’ are combined. 

It would be very interesting if we could ascertain w^hether 
khshatha (certainly =N. V.shahar ‘town’; should that word come 
fiom shotthra^ it must sound shehar) may mean ‘fortified settle- 
ment/ It is sti iking that all the passages which may be adduced 
as proof, belong to the Gathas. Comp. Ys 43. 9 and 46. 16, but 
chiefly 34. 3, where it is said that the farms lie in the fortified 
settlement i^updo * gaeihda • a • khshathrdi). If the translation be 
correct, we might ascertain in the case of Iran, the normal de- 
velopment of the town from the village surrounded with wall and 
trenches. 

Finally^ I mention ms 'village,* and nmdna ‘single farm,* of 
which 1 shall speak further on^ 

VOL. I. Q 
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Though my present subject is, therefore, the system of 
settlement adopted by the Avesta people, still I must again 
discuss all its social features. In the section on ‘Cattle- 
Breeding and Agriculture,’ I have only dwelt upon the 
extent to which the economical life of the Avesta people 
had developed itself; in order to avoid repetitions I have 
not in the first place considered the course of that de- 
velopment. This historical part of the question must here 
necessarily appear in the foreground as far as possible. 
The chief point now is to trace the natural beginnings of 
the division mentioned above, and to show how the sepa- 
ration became wider and wider in course of time. It had 
become gradually more and more hostile and incompensable, 
since one portion of the nation began to advance vigorously 
on the path of civilization, while the other remained sta- 
tionary in its earlier stage of culture. 

Fixed habitations are to the old Iranian the beauAdeal of 
good fortune, of rest, and of peace. They are a gift of the 
heavenly ones. Tishtrya is called ‘ the dispenser of the 
field.’ He and Mithra bestow good and peaceful settle- 
ments and long-lasting habitations 

In quite a similar manner the Vedic Indian in his hymns 
prays for ‘good settlements^ from the Gods. Indra, Agni, 
Soma, grant them to the pious man To him before all 
they belong, who stands under heavenly protection. Or 
they are possessed by the powerful ruler who protects Ins 
people with a strong hand and keeps away the enemy from 
his borders ^ 

Settlements can be naturally founded only in such places 
where there are rich pastures for cattle and sufficient arable 
land. Hence they are called ‘ the rich in fields.* 

* When will, O Mazda ! at the same time with piety, 
devoted sense 


^ Shdiihrah^ • iakktare^ hushqyana, rmio-shih^ dangM-shiH are 
in Yt VIII. 2 and X. 4, appellatives of the two genii. 

® Suhliiti {^kushiii), Rv. IL lo. 8; X. 20. lo; V# 6. 8; VI. 
2. XI ; I, 91. 21 ; IX. 108, 13. 

^ Rv.I. 40. 8; VIL J4, 6. 



SETTLEMENTS OF THE AVESTA PEOPLE. 22 7 


Fall to our lot, and together with power a good 
settlement rich m fields^?’ 

The loyal attachment to it is closely connected with the 
high regard entertained for the settlement. The nomad 
roves from one pasture-ground to another; whenever he 
finds fodder for his herds, he halts; when there is none left 
he carelessly advances further 

The settlers on the other hand display their native 
feeling. They foster a noble love and reverence for the 
land already cultivated by their ancestors and inherited 
from them. It is an injustice and a shame to abandon 
them. This is doubtless implied in the words : 

‘ May we be such as preserve their settlements, 

Not such as forsake them^.’ 

Let us tiansfcr ourselves to that period of time in which 
the Arian or Indo-Iraiiian tribes advanced gradually from 
their original home towards the south. 

It is well known that even thus early agriculture was no 
longer foreign to the Indo-Germans. The breeding of 
cattle was, however, paramount. When, in their wanderings 
and migrations, the Arians took possession of the districts 
on the northern slope of Paropamisus, they naturally led 
a life at least half-nomadic. Though they were not con- 
tinually in motion, still we may assume a constant change 
of pasture-lands in winter and summer. 

The breeding of cattle amongst the nomads, however, is 
everywhere on a large scale, while the mode of agriculture 


^ Ys. XLVin. II kushithh. • msUavaiti. Cf. Vsp. IX. 5, the 
epithets ashavaf • vdsfravai' niarezhdikavai' hvathravatmili hadhi)ki* 
As here, again, asha stands near Ddstra, it may be taken for ‘ corn, 
bread,' as in Vd. Ill, 3 {pide OIK. p. 235, note 2, and p. 408, note i). 
Hvdihru is naturally to be separated into hu-dthra^ and opposed to 
duzHthra. 

® Yt. X, 75 : btiyama • te » shoiihro-pand^ md • luyama * skUthro^ 
iricU. The glossographers add here the current ideas tm • nmdm- 
irichomd msd 4 nchd^ &c., which appear to be a gloss, even because 
$kUthra stands first, what is certainly not conformable to the 
system. 
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which they pursue is characteristic as wasting to the soil 
Wherever they repose with their herds a suitable piece of 
land is brought under the plough to produce the necessaiy 
supply of corn. The pasturage having been consumed and 
the single harvest got in, and the colder season returning, 
the exhausted soil is abandoned and another district is 
visited. 

The nomadic way of living presupposes in consequence a 
very extensive territory with a thin population. With the 
increase in the number of inhabitants, people arc obliged 
to remain content with a more confined space. The change 
of pasture-lands according to the seasons is discontinued. 
In colder districts on mountains a kind of husbandry peculiar 
to them takes its place ; cattle are fed in stables during 
winter, and driven over the mountain -pastures during 
summer. 

The abode becomes a permanent one, and houses of a 
more solid kind are naturally constructed. They arc built 
to last longer and are more adapted to the requirements of 
the climate. The soil occupied is worked with the utmost 
regard to its capabilities ; a ruthless and exhausting mode 
of cultivation would merely harm him who pursued it. 
More attention is paid to agriculture because relatively it 
pays better than the breeding of cattle. At the same time 
agriculture' becomes more imperative, since a change of 
the fields no longer takes place, and the management of 
the farm becomes also more rational and systematic. 
Slowly and gradually, and not by violent fits and starts, 
takes place the development by which the nomadic 
tribes are changed into a settled nation devoted to agri- 
culture. 

To this transitional stage the Arians had evidently 
arrived even before their separation. But arable soil is 
not to be found in abundance even in the Hindukush 
districts. I might therefore believe that it was actually 
the want of such a soil which induced the Indian tribes 
to emigrate through the Suleiman passes. 

Of the Iranian tribes, several persisted in their nomadic 
way of living. But those whom we designate as the 
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Avcsta people are, in the earliest epoch when we hear of 
them, already in that stage of transition. 

Here we have in my opinion reached a point where a 
very important difference prevails between the Gatha 
period and that of the later Avesta. 

In the Gatlias the ‘cow’ is the peculiar centre of the 
economical life. Agriculture is by no means unknown, 
but it is far from occupying the same place as the breeding 
of horned cattle. The perfection of the latter indeed 
is probably also a characteristic mark of the transition 
from nomadic life to fixed settlements The more easily 
moveable small cattle, such as sheep and goats, form the 
principal property of wandering herdsmen. 

Ahura Mazda is in the Gathas eniphatically called the 
‘ Fashioner of the Cow.’ It is He who created her for the 
benefit of mankind. The divine spirits themselves take 
care that she may find sufficient pasture. Several epithets 
of honour are conceded to herk Nay more, an entire hymn 
treats exclusively of the wrongs and oppressions which she 
endures at the hands of her enemies the nomads. The 
heavenly powers themselves consult how that evil may be 
checked, and promise to send Zarathushtra as a saviour and 
helper upon the earth 

It is erroneous to assume that the growth of agriculture 
led the nation to settle down in permanent dwellings. The 
development of agriculture on the contrary is frequently 
the result of a more fixed establishment, both of which, 
however, are in turn perfected by a more studied and 
rational cultivation of cattle-breeding, especially the breeding 
of neat-cattle. 

This the poets of the Gathas knew very well : 

‘ She, the cow, gave us good settlements and prosperity 
And estates, she that was longed for by the good 5 

^ (r/«sh • epithet of Ahura, Ys. XXIX, 2; XXXI, 9; 
fe • ahmai • gUm • ranyd-shenUm • hem*^ia$hai ‘ who created for us 
the delight-bestowing cow/ Ys. XLYII, 2. Besides ranyd-skmih 
chiefly kuiMo bestowing good things' occurs as an epithet of the 
cow, which epithet is also usual in the later Avesta* 

« Ys. XXIX. 




ECONOMICAL LIFE. 


230 


For her caused the plants to germinate according to 
the holy order 

Ahura Mazda from the beginning of the first world 

And how at this time agriculture and the breeding of 
neat-cattle mutually influenced each other is expressed in 
the following stanza : 

‘But she, the cow, selected of those two the active 
countryman for herself 

As her pious lord, the guardian of the good mind. 

But he who did not follow agriculture did not participate 
in the good religion, though he attempted to deceive^.* 

So also the Gathas. But on the other hand quite 
a different picture is presented in the younger Avesta. 
But here also the possession of herds is highly esteemed. 
Mithra is called ‘ the bestower of herds The yazatas are 
entreated for bullocks and horses, and their possession is 
looked upon as a gift of grace from the heavenly powers 
But the ‘cow’ does not in the least figure so prominently 
as in the epoch described by the Gathas. 

The economical development has continually and regu- 
larly advanced. Agriculture has undergone important 
technical improvement. At this time it is no longer of 
secondaiy consideration, but stands on the same level with 
cattle breeding; in fact it even appears to surpass the latter 
in value and importance That transition which began in 

^ Ys, XLVIII, 6. Ha at the beginning of the stanza refers 
doubtlessly to gavU of the precedent stanza ; vagMu^h mmag/w * 
hmkhdhe refers to and is probably nom. sing. 

® Ys. XXXI, 10. In line 2, on account of the metre, it is re- 
quired to (Spiegel, Comm. II, 243), which has no 

difficulties at all, because of the following and admits also of an 
orderly construction. Cf. Roth, Ya^m^ XXXI, pp. 8-9, 24-25. 
One feels induced to translate mana^ho here and in other 

passages in the Gathas directly by ‘ cattle.' 

® Vdtkvd^ddo, Yt X, 65. 

* Yt X, 28. Cf. above, p. 176. 

® This is dearly to be seen from Vd. III. 4-5, where agriculture, 
and cattle-breeding are mentioned together, and even agriculture 
.before cattle-breeding. 
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the Arian period and continued in the Gathas, is now 
complete. The Avesta people have become a hrmly- 
settled nation of agriculturists. 

I must here again lay stress on the fact that in the 
Gathas the opposition is really not between herdsmen and 
husbandmen, but frequently between the nomads and the 
settled population. To the latter did the proclaimerof the 
new religion address himself. Amongst them did the new 
religion fiist find acceptance. 

‘For that I ask Thee, give me the right answer, 
O Ahura * 

How shall I maintain pure the doctrine 

Which shall be proclaimed before the liberal prince 

As the true supreme power and as the best doctrine 
by thy follower, O Mazda, 

Who lives amongst the settlers with piety and good 
mind ^ ’ 

* 0 Zarathushtra, who is thy pious friend 

In thy great work.? Who is it that wishes to an- 
nounce it ? 

It is he himself, Kavi Vishtaspa, the one armed for 
battle, 

And those whom besides, O Mazda, Thou selectest 
from the settlers^ 

Those will I praise with the prayers [mathras] of the 
pious mind 

With the spread of the new doctrine therefore the in- 
crease of settlements goes hand in hand. When a hitherto 
nomadic tribe becomes converted to the Zoroastrian re- 
ligion) it abandons its former unsettled mode of living, 
builds permanent dwellings, and cultivates the fields : 

‘ For that do I ask Thee, give me the correct answer, 
0 Ahura ! 

That is, for the doctrine which is the best of all that 
exists, 

1 Ys. XLIV, 9 . 

» Ys. XLVI, 14 . Badim is, of course, not to be separated into 
ha -t* dedia^ but stands for had^a^Slsx..tadman. 
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Which, when it is followed, multiplies for me piously 
the settlements. 

Together with the words and woiks of devotion may 
He grant it to me rightly! 

My soul’s wishes crave for Thee, O Mazda k* 

‘For this end do I approach Thee, Blissful Spirit, 

Ahura Mazda, Thou Commander through the good 
mind. 

Through Whose deeds the settlements are piously 
increased ; 

To them does their devoted sense teach the precepts 

Of Thy Spirit, Whom nobody can deceive ^ 1 ' 

The divine beings support man in his work of civilization. 
Hence they bear the name ‘ increasing and furthering the 
settlements^.’ Ahura Mazda takes care of the farm-houses'^ 
and Srausha is called ‘ the protector of the settlements of 
the pious 

The conversion of a Turanian tribe to Zoroastrianism is 
already noticed in the Gathas. Through it the settled 
dwellings of those who are of ‘ devoted sense ’ are increased 
The Fryanas thus relinquished their nomadic life and joined 
the number of the settlers. 

The adversaries of the Mazda religion are nomads. How 
these maintained their position near the settled population 
of Iran is explained by the condition of the soil. 

Even at the present day in Afghanistan permanently 
settled tribes that pursue agriculture dwell near and amongst 
nomadic people. The Ghilzai, to whom the territory on 
the Tarnak river belongs, are partly wandering herdsmen 
and partly peasants 

^ Ys. XLIV, to : * moi • gaeihao * ashd • fradhoit • hachmnd. 

® Ys. XLIII, 1 6 : ^ehya • ^akyaofhmidish * gaethdo * ashd » fra-* 
dhenie. The same formula see Ys. XIX, 17. Cf. Vsp. II, 57 
III, 4, &c. 

® FrSdhai-gaelha, varedkat-ga§tha. * Ys. LV, 4. 

® HisMro • ashahf • gaeihao. Ys. LVII, 1 7, 

‘ Ys.XLVI,ia,‘ cf.p. 31. 

’’ Masson, Narratiae, II, aog ; Elphinstone, Kabul, II, 178-175 ; 
Sjaegel, jS'.vI. I, 321 seqq. 
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The SturianI were 01 iginally nomads. Only a little before 
Elphinstone’s sojourn in Afghanistan had they adopted 
agiiculture and fixed settlements. A strife with a neigh- 
bouring tribe had narrowed their territoiy, and this ne- 
cessitated a more careful cultivation of the soil. 

The Shlrani pursue agriculture; their neighbours the 
Vaziri wander round about with their herds. So too the 
Nassers. These pass every autumn in constant warfare 
through the dominion of their bitteiest enemies, the Va2lri, 
in order to search for pasture-giounds in warmer districts 
during winter. In spring they return by the same way and 
amid the same penis to the cooler mountain-heights h 
That nomadic tribes also embraced Zoroastrianism is not 
quite impossible, but it is also by no means certain 

We know for a fact that the Mazdayasnan dwelt sometimes 
in tents which were subjected like other dwellings to purifica- 
tion enjoined by the Law. In the hut of an unbeliever the 
ceremonies of the Avesta would of course not be practised. 

However, such could scarcely have been the case in more 
than a temporary way. Herdsmen who watched the cattle 
on their pasture-grounds may have lodged themselves in 
tents. It is also to be borne in mind that every dweller 
in a tent is not therefore a nomad. Many inhabitants of 
Afghanistan who pursue husbandry prefer the tent to a fixed 
habitation. This predilection appears to be a remnant of 
an earlier period, of a time in which the tent was indeed 
the sole homestead of the family. 

What then was the usual form of settlement amongst the 
Avesta people? 

As a rule the Mazdayasnan dwelt in villages. The 
village was composed of a certain number of dwellings, 
each of which harboured a family ^ 

Thus it is said in a certain prayer ; ^ Into my house may 
there come the contentment, blessing, guilelessness and 
appreciation of the pious men. May there now arise for 


^ Elphinstone, Kabul, II, ^0-91, 97, 212 seqq. ; Spiegel, E.A. I, 
309-3x0, 324* 

Vis* ^^lage nmdm * a isingle habitation^ farm/ ' 
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our village^ piety and power, blessing and magnificence and 
happiness, and long-lasting dominion of the faith, which 
originates from Ahura and from Zarathushtra. Soon may 
there issue from our village cattle and corn(^) and the 
strength and adherence to Ahura, of the faithful men ^ ' 
Into these villages the wolves secretly steal to seize their 
prey. The villagers stand under the special protection of 
the manes. The spirits of the departed ones also return to 
them annually at the season of Hamaspatamaidhaya 

By the last name are frequently designated the villages 
of the Mazdayasnan. They are visited by the hordes of 
hostile plundering tribes, who suddenly rush upon them to 
murder men, to drive away their cattle and to carry away 
into cruel imprisonment their wives and children They 
therefore pray to the good spirits that the villages may be 
lasting, good and peaceful settlements, chiefly that there 
may not befall them any scarcity of water and failure of 
crops, which might compel the inhabitant to quit his 
beloved homestead and to search for new dwellings t 
Along with the village system, there, however, also 
existed the farm 4 tke settlement. 

The reasons for different forms of habitations spring 
entirely from the natural conditions of the land, to which 
man adapts himself at all times and places with an instinct 
peculiar to himself for choosing that which is necessaiy and 
wholesome. 

Extensive plains, be they low-lying grounds and deserts, 
or high plateaus, do not favour the foundation of fixed 
settlements. They are essentially the territory adapted to 
wandering tribes. Thus the nomadic mode of life and 
extensive cattle-breeding must have always prevailed on 

^ Ys. LX, 2^3, * Corn ’ = ashem^ 

® Vd. XIII, II and 40; Yt. XIII, 49. 

® Vd. XVIII, 12; cf. p. 28; cf. kuiha • nasush • apayasane • 

• avanhal • vzsat *yal • mazdayasmitj Vd. XIX, 12. 

^ Ys. LXVIII, 14 : hmhktti ramd-^hbii besides daregho-^itu 
Ys. XII, 2-3 : us • mdzdc^esnindm • warn * zydncya^chd • 
paicha (mod. Pers. Uyd^ . . . mk • ahzndi * dzydmtm * nm% » vtvdpm 
khzWd mdzduyasm%\i avi vm. 
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the rather sterile elevated plains in the south of Afghanistan 
and on the steppes of'the Caspian and Aral Seas. 

Mountains, which of themselves render the free movement 
of larger masses of men and animals difficult, are usually 
the first cause of permanent dwellings. Even wild rugged 
mountain-districts appear at a very early period to have 
been inhabited by settled populations to as great a height 
as the climate would allow men to dwell in, the higher 
parts, however, being still available for pasture 

The expansion of the settlement is of course entirely 
dependent upon the condition of the soil Larger settle- 
ments can spring up only where continuous pieces of fertile 
land are found. If the cultivable soil consists on the 
contrary of broken and isolated pieces of smaller extent, 
interrupted by steppes or barriers of rock incapable of 
cultivation, the tendency to separate and establish inde- 
pendent farms and hamlets will predominate^. 

Finally, another consideration has likewise a mighty 
influence upon the security of life and property. 

In an open country which is exposed to hostile inroads, 
people are always obliged to unite in one large community 
in order to enable themselves to make a successful resistance 
against their enemies. This is particularly the case where 
a nation of agriculturists have as near neighbours nomadic 
tribes who are indeed their natural and most dangerous 
enemies 

In mountainous countries, where nature itself offers the 
means of protection, the settler enjoys greater freedom, 
Here he can separate himself from his relatives and com- 
panions, and look for pasture and arable land according to 
his own taste. He can live as a free lord upon his farm 
independent of neighbours, unhampered by the restrictions 
necessary in a large community. 

^ Andrian, * Ueler den Einfluss der verticaUn Gliederung der 
Mrddberfi^che auf mmschlkhe Amiedlungen* in the transactions of 
the Anthropological Society of Vienna, vol. vi, i8t6, pp. 2-6. 

^ Inama-Sternegg, Untersuchungm Uher das HofsysUm im MtUeU 
dter^ p. 7 seqq.; Rosejber, Naiimalokmomik^ § Jg. 

Andrian, I c. p. 12. . 
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These universal laws affect the most diverse nations of all 
ages and countries, and may be likewise applied to the 
condition of settlement of the Avesta people. 

Under what circumstances larger communities arc found 
is clearly seen when we fix our eyes upon the present 
boroughs of Eastern Iran. These are generally situated on 
the banks of rivers, where they pass from the projecting 
mountains into the plains or from fertile oases into the flat 
land. Here are combined the two requisites which chiefly 
render possible the rise of larger settlements. 

On the one hand, the best arable land is reall}^ found 
at the foot of the mountains near the rivers and of sufficient 
extent to maintain a very laige number of people. On the 
other hand, the edge of the plains is naturally most exposed 
to the pillaging inroads of the nomads. In fact, the large 
river valleys serve as roads through which to penetrate 
deeper into the mountains. 

Andkhui, Shibarghan, and more particularly Merv are 
towns which owe their existence to oases» The tracts 
between the flat land and the mountains are held by 
Kunduz, Khulm, Balkh and Sarakhsh. Siripul, Maimane 
and Herat lie in broad and easily accessible river-valleys, 
and indeed just in the parts where the valleys begin to 
narrow. 

In the south, Fara, Girishk, Kandahar exhibit quite the 
same natural features. The last-mentioned town especially 
is founded with an exceedingly skilful adaptation to the 
nature of the ground. It lies on a plateau which is formed 
by the last projections of the mountain-range. On the 
west and the east it is sheltered by the Arghandab and 
Tarnak, which unite below the town. The plain is thus on 
all sides naturally protected by these rivers, while the 
mountains rise in its rear. 

Gazni and Kabul were probably built partly for strategical 
reasons and partly on account of the richness of the 
surrounding country in arable and pasture land. 

In all these places native legends maintain the high 
antiquity of the towns. , ' 

Balkh is regarded as a populous and fortified town even 
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in the legends of Ninos and Semiramis, and is called the 
‘ mother of towns ’ by the natives 

The foundation of Merv is ascribed to Tahmurath, the 
Takhma-Urupish of the Avesta- Kandahar is said to 
have been built under Lohrasp, called Arvat-aspa m 
the Avesta*^ On both sides of Girishk, ruins of great 
antiquity are found on either bank of the Hilmend. These 
are the remnants of an important town, which, according 
to the belief of the native inhabitants, flourished m the 
time of Alexander^. To the pre-Macedonian period 
must also belong the golden age of the ancient Fara ; 
however, wc do not know how far back in ancient times 
wc are entitled to place it 

In conclusion, I have yet to mention the numerous and 
extensive ruins scattered over the plains of Seistan. They 
contain the remains of towns, castles and other buildings, 
whose erection is ascribed by native tradition to the sove- 
reigns of the legendary dynasty of the Kayanians. The 
want of security against the pillaging Baluchees even now 
forces the inhabitants on the delta of the Hilmend to unite 
themselves into larger settlements. 

On the rugged and rocky heights of the Hindukush and 
in the Alpine regions on the upper Oxus regular towns 
could not be erected. Here the natural circumstances are 
favourable to the establishment of smaller villages and 
hamlets, and even of single farms. Arable land is here 
found only in small fragments, which do not allow a large 
number of people to live together. The variegated character 
of the soil furthered the segregation of the inhabitants. 
The natural security of the country permitted the separation 
into small groups or into single families. 

The existence of the farm-settlement along with the 
village-settlement can be proved also from the Avesta. 

^ Burnes, Bokhara, 11 , 204; Ferrier, Voyages, I, 389 seqq.; 
Vamb^ry, Reisc m Mittelasien, 206. 

** Burnes, Bokhara, III, 30 seqq. 

® Ferner, Voyages, II, 132, note 1* 

^ Ibid y, 120. 

“ Ibid 11 , 278-279. 
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The Vendidadj referring to the provisional places for the 
disposal of the dead body called Kata^ contains the definite 
command that such Katas should be built tii each village 
and in each honse^ Certainly it cannot be meant thereby 
that the whole community, and moreover each individual 
family, should have Katas of their own. That would be 
palpably absurd. The commandment is only intelligible 
if we take into consideration the co-existing forms of 
settlement. 

Where people dwell there must be Katas, even in each 
separate farm-house, where it may piove necessary in the 
event of death taking place. For a village the building of 
one set of Katas is, however, sufficient. There they are 
evidently the property of the community, ready for use 
whenever a death occurs in a family residing in the village. 

The Avesta people were not without enemies. Their 
exposed settlements were subject to sudden inroads of the 
nomads of the steppes, without taking into consideration 
that in threatened districts, where a laiger number of people 
united themselves^ measures had to be taken to ward off 
such dangers. 

On convenient sites were built castles, which in time of 
war gave shelter to the women, children and herds, or else 
the village was surrounded wnth a wall and entrenchments. 
The way in which people secure themselves to this day in 
Khoiasan against the attacks of the Turkomans is similarly 
characteristic. Everywhere, even in the immediate neigh- 


* Vd. V, 10 ; cf. p. 94. Also in Vd. VIII, 103 I lecognize an 
allusion to the system of villages and farms , in that passage the last 
two words of mzdibhtm • avi • mianemcka • msemcha * zaniumeha * 
dakyumcha are to be erased as glossanal additions ; for it is non- 
sense to say that a man who has become impure, should run to the 
next district, or even to the next' province and ask, with a loud 
voice, for the performance of the purificatory rite; whereas it is 
proper that this should be done at the first village or farm where 
he arrives. The wish to place together those four current expres- 
sions caused the awkward interpolation. Analogous passages 
a!re Ys. IX, a 8 and Yt. X, 75 ; but I believe that, on a particular 
examination, still more passages would be found. 
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bourhood of the villages, toweis are built on the fields. 
When the dreaded horsemen appear, the people who are 
on the open fields escape into the nearest tower, and 
maintain themselves there until either help arrives or the 
Turkomans withdraw. 

As in the A vesta we have no diiect evidence of any of 
the modes of defence mentioned above, we must confine 
ourselves to general observations’. 

Fortified places that stand vacant in time of peace and 
are occupied on the outbreak of a war, only fulfil their 
object to a certain extent They are suitable where a 
regular war occurs, the outbreak of which maybe calculated 
on with some certainty. Near the edge of a desert where 
war is more or less incessant, and where people have to be 
on their guard against sudden attacks eveiy day and every 
hour, such fortified places serve no purpose. How could 
it have been possible on the alarm of a very sudden and 
wholly unforeseen invasion actually to convey women and 
children into the castles, and to collect the herds and drive 
them behind protecting w^alls ? 

Against such dangers there is indeed no absolute se- 
curity. In addition to the union of a large number of 
warlike men, which inspired the barbarians with respect, 
the practice of always maintaining permanent dwellings in 
a fit state for defensive warfare offered the best protection. 
Whoever was surprised in the open country by robbers was 
infallibly lost. Only the lives and property of those who 
were sheltered behind walls were safe. 

It is my opinion, therefore, that even in the most remote 
period fortified places were founded where the present 
Eastern Iranian towns are situated. The development 
of the town from the fortified village is quite normal. 


^ Very difficult is the passage Yt. V, 130, and therefore little fit 
for proving the fact; one might possibly thus translate it : ' I will 
set up a fence {v&rman) in the plains {upa siaremaeshu)^ which 
protects all that belongs to livelihood {hujyaiiim)^ arid makes to in- 
crease the power when it is necessary to withdraw^ {zazdiii, dat $g, 
of the pres; part* of rt* 
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I might even consider it as by no means improbable that 
the beginnings of the town-like settlements go back even 
to the age of the Avesta. 

The point to be most considered here is, what we should 
understand by a ‘town* Towns where houses aie ranged 
one close to the other in regular streets, where the profession 
of the tradesman is held in the same honour as that of 
the agriculturists, yea, even surpasses the latter, and where 
commerce and mercantile pursuits flourish ; such were 
unknown to the Avesta people 

In the case of the Avesta people the characteristics of 
the village and of the town are so fundamentally different, 
that a particular name for the latter could not but be 
wanting in the Avesta language. Trade, besides, does not 
play in the Avesta nearly such an impoitant part as 
cattle-breeding and agriculture. The entire life, as it is 
pictured to us, is the life of herdsmen and peasants. Com- 
merce seems to have been completely unknown, and the 
conditions of intercourse, the exchange of products, purchase 
and sale, were evidently quite primitive. 

If, on the other hand, we define the town as an enclosed 
and fortified settlement, constantly inhabited in all its parts, 
of larger extent and with more numerous inhabitants, the 
existence of town-like settlements amongst the Avesta people 
is at least probable. In that case the fortified village and 
the town properly so-called differ only with respect to their 
dimensions. 

The large village ranks just below the town. Through 
the accession of fresh communities and the constant growth 
of population, circumstances are generally brought about, 
under which a real town life first develops itself. 

The preliminary conditions for the formation of town-like 
settlements were offered, if anywhere, in Eastern Iran. The 
economical possibility of maintaining a larger number of 
people is limited to certain countries. But just where it 
exists, the insecurity of life and property combines to make 
the union into extensive communitiefi necessary. 

Here I refer also to- the condition of settlements amongst 
the kindred tribes. 
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The practice of dwelling in open villages and boroughs 
was by no means so exclusively an Indo-Germanic custom 
as It is gcneially supposed to be. In every place where 
histoiicai circumstances or the special aspect of the soil are 
conducive to it, people even at veiy early periods are led to 
the foundation of enclosed and fortified towns 

The Italic! had already passed the stage of village life, 
while they still dwelt in the valley of the Po. Their settle- 
ments discovered there are without exception surrounded 
by ti Cliches and walls of earth. They exhibit a systematical 
design in the form of a rectangle, and cover an area of three 
or four, nay, even of ten hectares^. 

The Germans, too, who still manifest in general a distinct 
inclination towards independence and separation into their 
settlements, abandoned the farm or village settlement even 
where the external condition made it desirable. The large 
settlements of the Quades on the March and the Danube 
are, therefore, characteristic. For instance, the village in 
the piovince of Braunsberg, which is surrounded with a 
large circular wall, covers an area of thirteen hectares, the 
space occupied by dwellings, the place of arms in Stillfried 
on the March, even extend over twenty-five hectares. 

Such places, however, did not merely serve for refuge 
during war. On the contrary, discoveries made in them 
prove that they were also fully and constantly inhabited in 
times of peace 

The Gorodists of Southern Russia may also not have 
been mere castles to be used in case of war. The dis- 
coveries made within the circuit of the walls compel us 
rather to assume that those were constantly inhabited'^. 


' With the following cf. Pohlmann, Die Anfar^e Boms, p. 29 seq,, 
® Helbig, Beiirag zur alhtaUschen Kuliur-^ und KumtgescJiichUy /, 
Die liahker m der Poebene. 

® Much, Transacitons of the Anthropological Sociefy of Vienna^ 
V, 39 seq ; cf. Inama-Sternegg, Deutsche Wirthschafisgeschichie^ 

1,6-7. 

* ReDue 4 ^s deux mondes of 1874, p. 793; Fahimann, Die 
Anfdnge Romsy pp* 3S-36 > but see Zimmer, AIL. pp. i46-r47. 
VOL. I. R 
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As regards their dimension, it is true, they are considerably 
inferior to the enclosed villages of the plains of the Po, or 
to the settlements of the Jurades. 

Finallyj I come to the nation which is most closely akin 
to the Iranians — to the Vedic Indians. Here we have a 
very clear instance of how the geographical and historical 
conditions severally affect the form of settlement I place 
myself without any hesitation on the side of Zimmer, who 
denies the existence of urban settlements among the Aiians 
of the Rig-veda. 

‘ Nowhere do we meet with any certainty with the name 
of a town in the hymns of the Rig-veda. The people dwelt 
rather in villages, hamlets {grama), which were mostly com- 
pletely open. , . . The ptir served as a defence against the 
attacks of enemies as well as against inundations they 
were, as far as we can perceive, situated on elevated points, 
and were protected by mounds and entienchments, within 
which people took refuge with their wives and chattels in 
the time of danger They may have been particularly 
abundant on the shores of rivers, for there the most obstinate 
battles were fought, according to the testimony of the Vcdic 
hymns k’ 

Now nothing would be more improper than to transfer 
such conditions from the old Indians to the Iranians. Even 
subdivisions of the same people often display according to 
circumstances a great difference in their settlements. The 
Slavi lived, partly in entirely unfortified abodes, paitly in 
regular and enclosed settlements^. The testimony of 
Tacitus regarding the division of the Germans into single 
farms and unfortified hamlets is by no means applicable 
to all tribes and districts. Italican peasants in the Apen- 
nines lived, even in the Imperial age, in small boroughs, 
whilst the Italic! of the prehistoric period had already, 
become builders of towns. 


* Zimmer, AfZ, pp. 147-148. 

® Thus, according to Prokop's descriptions, the advancing and 
therefore nearly nomadizing Slavi on the Danube, , Pdhltnann, 

An/^nge Roms^ p. 35, 
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Thus the Vcdic Indians and the Iranians of the Avesta, 
owing to the great difference m the nature of the countries 
in which they lived and of the historical circumstances 
which influenced them, may have and must have gone 
different ways. 

We know how the nature of their soil must of itself have 
led the Iranians to the building of larger and enclosed 
settlements. To a great extent this was not the case with 
the Indians. The Indus valley and the Panjab display, by 
far, greater uniformity in the aspect of the soil. It is a 
flat and open land which, of itself, conduces more to the 
splitting up and scattering of the people. 

The chief point of difference is, however, quite another 
one. An urban settlement ceitainly presupposes a longer 
establishment in the land This is applicable to the Avesta 
nation who, so far as our information goes, dwelt in the dis- 
tricts north and south of Paiopamisus. 

With the Indians the case was entirely otherwise. The 
Rig-veda does not at all represent them to us permanently 
settled. The Arian people of that age are, on the contrary, 
continually moving. They advance slowly^, from west to 
east, drawing near to the banks of the Ganges. One river- 
line after another of the Panjab becomes occupied ; the 
aborigines are more and more forced backward or driven 
into the mountains. 

Under such circumstances a town-hke settlement could 
evidently not develop itself. For the security of property 
the building of castles was sufficient. A circumvallation of 
the village was required only in isolated localities. 

The tioops marching at the head of the migrating Arian 
nations were engaged in constant and bloody wars with the 
Dasa, and lived probably in a sort of military camp. The 
tribes living further back enjoyed a relative security, which 
was only disturbed by actual feuds between the Arians 
themselves. 

Of such sudden invasions as the Iranians had to expect, 
the Rig-veda says nothing, to my knowledge. They were 
certainly not so common and not the usual form in which 
wair was waged. The preparations which peop^Ie made 
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against the impending dangers from enemies, must consc- 
(luently have been entirely different in India from what 
they were in Iran. 

Indeed, the settlements of the Arians of the Avesta and 
of the Rig-veda developed under totally different conditions. 
Accordingly the result must have been entirely different with 
the respective nations in spite of their close relationship, 
and notwithstanding all other uniformity of custom and 
culture. 

In conclusion, I come to the question whether the founders 
and inhabitants of a village were bound together by relation- 
ship, or whether they had united themselves in settlements 
for any other causes, that is, whether the Eastern Iranian 
village was the village of kindred races or not. 

The following explanation respecting the development of 
a village would appear to be the most probable one. Every 
individual man selected at pleasure his piece of ground, 
on which he settled himself with his family. The sons, 
when they were grown up and established their own home- 
steads, built their dwellings near that of their father. 
Around their farms followed afterwards those of grandsons 
and great-grandsons. The field was cultivated as a common 
property and its revenue divided \ 

Moreover, I consider this primitive development of the 
village of a family out of the single farmhouse as in many 
cases possible. That farm-like settlements were known 
amongst the Avesta people is not to be doubted. That the 
descendants of a head of a family settled in the immediate 
neighbourhood of the family mansion, rather than remove 

^ In that manner the Bohemian village is said, by Palacky, to 
be originated : ^According to him (Palacky), the Bohemian built 
his house in the midst of his landed property. His descendants 
managed the paternal estate, often during se\eral generations, in 
common, and without dividing it ; if the paternal house was not 
more capable of holding their mcreased number, other houses were 
built m the proximity, and this was the origin of the most ancient 
Bohemian villages that were as many in number as small in extent, 
since all their inhabitants originally formed but one only family/ 
Pdhlmann^ I?ie Anfii^ge MomSf p, 51.. 
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themselves to a distance from it, altogether corresponds with 
the old Iranian spit it 

Amongst the Parsecs in Bombay a most highly re- 
markable custom exists even at the present day, in 
which the inclination towards the closest possible union 
of the respective families is stiikingly manifest Here 
the sons are not wont, even when they are grown up and 
married, to set up really independent households. So long 
as there is any room, they dwell, together with the other 
relatives of their father’s family, in the house of their 
parents. Even if a man has six or seven sons, they all 
live, with their wives and children, with the head of their 
family \ VVe may also add that when any scarcity of 
room occurs and a new dwelling has to be occupied, the 
lattci IS looked for in the closest possible vicinity of the 
father’s house. 

The Tajiks also in Badakhshan live together in kindred 
families, and we may imagine that such is the case with the 
rest of the Galchas, of whose manner of life and customs we 
do not, unfortunately, possess any account. 

In the whole of Badakhshan the villages, called Kisklak^ 
exhibit the same design They are divided into several 

^ Dosabhoy Framjee, The Far sees, p 8^. 

^ I give here a very interesting passage of Wood’s Journey to the 
Source of the River Oxust it i^ a very clear description of 
a Tajik village in Jerm; the description may also be regarded 
as a kind of addition to p. 52 : 

* It IS customary in these countries for relations to live in the 
same hamlet, often to the number of six or eight families. An 
outer wall surrounds this little knot of friends, withm which each 
family has its separate dwelling-house, stable, and cattle-shed ; and 
a number of such hamlets form a kishlak, or village. . . , The style of 
building does not differ throughout the country, and our quarters 
at Term may be taken as a fair specimen of them all. The site li 
the slope of a hill, and a rivulet is usually not many paces from the 
door. Its course is here and there impeded by large whitened 
boulders, glassy-smooth from the constant action of running water; 
while its banks are shaded by a few gnarled walnut-ttees, and the 
lawn adjoining planted in regular lines with the mulberry. Pown 
in the bottom of the valley, where the rivulet falls into the larger 
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quarters or hamlets, each of which is surrounded by a wall. 
In such a hamlet dwell families connected by blood, often 
SIX to eight in number. Each of them has its separate 
division, enclosed again by a wall within the hamlet itself, 
with its own dwelling and rooms for the household. 


stream, lie the scanty corn-lands of the little community The 
mountains rise immediately behind the village, and their distant 
summits retain Jheir snowy coverings throughout the gi eater portion 
of the year. An enclosure is formed by running a dry-stone wall 
round a space proportioned to the size and wealth of the family. 
The space thus enclosed is divided into compartments, the best of 
which form the dwelling-houses, whilst the others hold the stock. 
These latter compartments are usually sunk two feet under-ground, 
while the floors of the rooms for the family are elevated a foot 01 
more above it ; fiat roofs extend over the whole. In the dwelling- 
house the smoke escapes by a hole m the middle of the roof, to 
which IS fitted a wooden frame, to stop up the aperture when snow 
IS falling. The rafters are lathed above and then coiered with a 
thick coat of mud. If the room be large, its roof is supported by 
four stout pillars, forming a square, in the middle of the apartment, 
within which the floor is considerably lowei than in the other parts, 
and the benches thus formed are either strewed with straw or 
carpeted with felts, and form the seats and bed-places of the family. 
The walls of the house are of considerable thickness : they are 
smoothly plastered inside with mud, and have a similai though 
rougher coating without. Where the slope of the hill is considerable, 
the enclosing wall is omitted and the upper row of houses are then 
over the roofs of the lower. Niches are left m the sides of the wall, 
and m these are placed many of the household utensils. The custom 
of relations grouping together has Us advantages, but they are not 
unmixed. Many of the soirows of the poor are thus alleviated by 
the kindness of friends : the closeness of their intercourse adds to 
their mutual sympathy ; and when death occurs, the consolation 
which the aflaicted survivors receive flora those near around them is 
great indeed. But to the newly mamed couple the benefits derived 
from this arrangement are frequently very dearly purchased ; and the 
temper of the poor bride, it is to be feared, is often permanently 
damaged by the trials she has to undergo at the hands of a cross- 
grained mother-in-law. . , . Small as is the population in many of the 
valleys or narrow mountain glens, it is yet too great for the limited 
extent of tlxeir cornlands.* 
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Anyhow in my opinion, the foundation of single farms 
was at least an exception. As a primitive fornt of settle- 
ment they occurred in Eastern Iran, at all events, as seldom 
as in other countries and with other peoples , and especially 
for this reason, that the settlers, at least as I believe, had 
first to conquer the land from hostile aborigines, against 
whom they could naturally defend themselves only when in 
sufficient number Indeed, in low stages of civilization the 
dwelling together in a village offers eminent advantages. 
With the first seizing of a country the settlement is, there- 
fore, cveiy where by far more frequent than farm-like 
dwellings I 

Eastern Iran was, without doubt, partly at least, alieady 
conqucicd by the Indo-Iranian tribes. The first settlements 
go back to the Anan period, and cannot therefore be con- 
veniently designated as properly Iianian. But again, after 
the secession of the tribes, afterwards known as Indian, the 
Iranians, who remained, were by no means in a settled state. 
The battles with the aborigines continued also down to 
the Iranian period. In the spread of civilization there 
was no standing still. In the West particularly, culti- 
vation was pushed more and more forward, and fresh soil 
was won. It is also certain that special Iranian families, 
as fiist settlers, often took considerable quantities of land 
into their possession, and a large number of primitive 
settlements owed them their origin. 

When we have thus tiaccd the rise of village communities 
from one another, the following question suggests itself as 
to the character of the Eastern Iranian village : Did the 
Iranians migrate in search of land in miscellaneous crowds 
and thus found settlements? or, had they already grouped 
themselves according to relationship and m tribes ? 

That the latter was the case is proved to a certainty. 
The word vis^ does not designate the village locally only, 


> Roschcr, NaiionaMonomik, p. 252 seq*; Pdhlmann, Die 
AnfUnge Rom^ P-52. 

“ To the Av* Dk corresponds Skr. here it i§ important 
for the relation between the Iranian and Indian settlements that 
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but at the same time also genealogically the race composed 
of several families. It is only in the original actual com- 
bination of both these ideas, when every race built and 
inhabited their own village, that the double meaning of 
the single word vts is intelligible. 

Often enough, indeed, this state of things was only the 
ideal and not the actual one. The principle of relationship 
was obscured by purely accidental or local circumstances. 
It also happened that smaller tribes, not originally related, 
united themselves into a common settlement, or that neigh- 
bouring, though not kindred clans, were formed into a large 
community for practical reasons. 

But even such communities were evidently organized very 
much according to the old bonds of tribe ^ The village of 
a clan formed the model according to which the new settle- 
ment was ai ranged and managed. The inhabitants of a 
village, founded by two or more families, then form only 
a single clan, under common direction, under one head 
If such were not the case, it would be impossible that the 
two-fold signification of vis could have been preserved ficsh 
throughout the entire literature of the Avesta. 

The conditions of settlement of the Avesta people are 
therefore very various , they are altogether adapt^ed to the 
nature of the land m which those people dwelt. The village 
and farm systems existed side by side. Single faims were 
more rare and were found chiefly in mountain-valleys. 

Villages were founded more frequently, and, indeed 


vi^ signifies m the Rig-veda * house, family, race,' whilst ‘ village * 
is designated by grama. Obviously the Indian village was ]>rin- 
cipally a local bond, 01 at least, the identity of village and famil) is 
not more so manifest as among tire Avesta people, 

^ It seems to follow from the inscription of Behistan, I, 65, that 
also in Western Iran the village of a dan was ordinary; then* 
we must translate gaithdmcha • mdmjdmchd • v*iihtbv^chd apparently 
by ‘the settlements and houses according to the races,* The IMedes 
and Persians had, therefore, settled according to races or dans; 
several related families fonned the community of the village. Cf. 
Spiegel, AUpersmht Kdhmchriftm^ pp. 8-9. 
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naturally, in more open and more fruitful districts. As 
such places were particularly found on the transitioji rocks 
m the deserts, and exposed to the pillaging incursions of the 
nomadic tribes, the villages were surrounded with walls and 
trenches. 

In the positions where the Afghan towns are now situated, 
the conditions favourable to the use of more extensive 
settlements exist to a certain extent. Here there were 
probably already in the Avesta epoch, fortified villages of 
such a dimension, that we may justly speak of them as the 
first step towards the formation of urban settlements 

As a primitive form of settlement the village was more 
common than the single farm The villages were villages 
of races ; their inhabitants were bound together by ties of 
relationship But it must be admitted that from the original 
single farm-house also, sometimes through the gradual 
gi ow th of the family, the race-village has been developed. 


END OF VOL I 




DR. ALOIS FliHRER’S OPINION. 

Bombay, Febiuary 24, 18S4, 

3 \Iy DEAR DasTIjR Darab, 

It is ceitainly a matter for congratulation that there are at 
the present day numerous signs showing that the attention of many 
of the educated Paisis is being seriously diiected to the pieservation 
and development of Zand literatme. It cannot be said, of course, 
that much has yet been actually done, still it is something to know 
that, at all events in many quaiters, there is now none of that cold 
mdiffejencc with which the Zand literature used to be formeily 
looked upon We may theiefore fairly hope that, in process of 
time, this new feeling with respect to Zand hteiature may lead to 
\ery substantial and tangible benefits. 

Your translation fiom the German of Dr W Geiger's Osflia- 
insihe KiiUur im Allcrthnm is, in my judgment, one of the most im- 
portant and Ubefiil of the pioductions to which the feeling referred 
to has given both Dr Geiger’s interesting volume is wiitten with 
all the case and elegance chaiactenstic of one who is at once 
masiei of his subject and of the art of exposition and the language 
he employs. He wntes with singular grace, so adorns whatever he 
handles, and so illuminates it with the most felicitous illustrations, 
that even his discussions on the most dry and recondite subjects 
flow and fascinate, as if they were vivid historical narrations. Many 
J^arsls w'lll, therefore, hail with pleasure your translation of Dr. 
Gcigei’b book as a volume that is much wanted. 

"J he litei ary excellence and accuracy of your translation, which 
T have carefully compared with the German original, will commend 
It to the Paibi reader as well as to the student of Iianian history, 
while the notes given by you will add to its importance in the eyes 
ol scholars. 

I beg to remain, my dear Dastur Darab, 

Yours very sincerely, 

A. FUHRER, PhD, 


DR. Wm. GEIGER’S OPINION. 

NEUSTADT a. H., RhEINPFALZ, GERiiCANY, 
Februaty 10, iS 34 

My dear Sir, 

, . • . Regarding your translation I can say that I was glad 
to observe its correctness and elegance. It is very clear and 
renders the meaning of ^ the German otiginal in a perfect manner., 
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Therefore I beg you to receive my cordial congratulations for having 
so well accomplished your work. 

As I have already written, my opinion is that by the common 
labour of the learned Parsee priests and of the European scholars 
the researches into the religious books of the Zoroastrians will 
make the best progress and will be finished as well as possible. 

I remain, my dear Sir, 

Yours ever sincerely, 

Dr. WILH. GEIGER 

To Dastur D\rab Peshotan, 

Bombay 


MR. WORDSWORTH’S OPINION 

AS EXPRESSED IN SEVERAL OF HIS LETTERS. 

Mahabuleshwar, May i8, 18S4. 

My dear Sir, 

1 If there is a Zoroastrian public in India sufficiently 

intelligent to be interested m knowing what cultivated foreigners 
think and say of their religious history, I do not think that youi 
labours will be thrown away. The task of translating a difiicult 
German book into English is sufficiently aiduous even for an 
Englishman, and must be doubly so for a native of this countiy. 
Critics will, however, bear this in mind and not be too exacting. . . . 

2 I have compared carefully six pages of your transla- 

tion with the original, and think that it is very carefully executed. 
I did not notice any failme to convey the German writer's meaning, 
or any melegancy in the English. I regret that I have not leisure 
to extend my review of your performance. I think the book ought 
to be interesting to your countrymen and other natives of India 

3 My impression, after comparing a few pages of your 

translation with the original text, is that you are quite qualified to 
undertake a work of that kind. 


To D. P. Dastur, Es<^4 


Yours sincerely, 

W. WORDSWORTH, 
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iliyniji, the tibssue losc's its e\(es!5 water and becoineh 
tian^liicent again , but it tio/en whikt swollen, tlie 
hbies become broken up anti disoi ganged 
The tat becomes lancid on ])iolonged stoiage the 
change can be tollowed b> estmiating the iiiciease in 
tiee acids and the deciease in tlie iodine mimbei Tlie 
state ot the tat ileterminestlit* i)eiiod ot storage, since 
the slightest taint of lauoidit;;, is untlcsirable, and this 
de\elops whilst the loan part ot the meat is still 
impiovmg m flavoui 

Little alteiation occurs in the pioteins dining 
storage atter the lesoliition ot rigor in a shoit period 
ot hanging, autoli/sis is negligible, there is no ineiea'.e 
m the w’ater wdncli can be exinessed from tlie muscle, 
and, except on exposed sui faces wlieie methaanoglobin 
may be tound, no change in the pigment 
As regards the carbohydrates, the effective changes 
aie over within 3 days of slaughter the lactic acid 
reaches its maximum of about U 8 per cent and then 
remains unaltered throughout storage 
With ordinary cleanliness, bacterial contamination 
of the carcase is only slight, and expeiiraeiit show^ed 
that inciease m the bacterial content of meat hung tor 
17 days at 41° F is negligible 
The experiments on the palatability ot the stored 
beef were carried out at the Household Arts Depart- 
ment, King’s College for Women, London, and at 
Messrs J Lyons and Co.’s laboratories Theyshow’ed 
that conditioning effects a marked improvement m 
palatability, particularly in respect of tenderness, but 
also of juicmess and texture, without any change in 
flavour The improvement is more marked with 
coarse than with prime j oints . A few experiments also 
indicated that freezing beef has no marked deleterious 
effect on its palatability 

Apart from the scientific aspects of the improvement 
of the meat supply, the demand ot the public for good 
meat is an important factor to be considered, and it is 
to be hoped that the experimental grading and marking 
scheme for home-killed beef ^ will stimulate this de- 
mand by giving purchasers confidence that they can 
obtain exactly wmat they require. 

Fruit and Vegetables, 

The chemical changes oceurrmg in apples stored at 
12° and 1° C. have been further studied by D. Haynes 
and H. K. Archbold. The rate of loss of respirable 

’ Home-killed Beef Expenmental Grading and Marking Scheme 
Ministry ot Agriculture and Pisheries Marketing Leaflet, Nos 13 
and 13a 


mateiial, sugar, acid, and residue (cell wall material) 
per unit ot nitrogen (piutoi)la'>mj has been found to be 
character ibtic of the vaiieti. Storage life may be 
loughly di\ided into three [leriods m the first, the 
'•taivli'ih. hydrolysed with a concomitant rise in sugar ; 
111 the fe-econd, at L C , the total sugar and sucrose 
I deciease, but the reducing sugar rises slowly to a 
I inaximiun, m other words, the rate of inversion of 
! siif lose Is greater than the rate of consumption of its 
products , 111 the third, at 1' C , mterrial breakdown 
' has set in and the rate ot lous. ot sugar is increased , 
j at thiJs point the sucrose has all been inverted and 
I the stable reducing sugais stored in the vacuole are 
i oMilised Throughout, acid is lost, the late in the 
' first and thud periods being taster than in the .second 
At 12' C internal breakdown does not occur but is 
leplaced by senescence, wdiich is obsen ed at an earlier 
period ot stoiage life and is characterised by very 
similai changes in the constituents ot the fruit. 

Fungal im'asion ot stoied apjiles has been studied 
by A fcj. Horne' a close relationship betw'een the 
chemical composition ot the fruit and susceptibility 
to invasion has been found , thus decrease in the 
amomit ot acid is associated w ith an increase in the 
rate of invasion The relationship betw'een growdh of 
tungi and the environment, especially the humidity, 
has also been studied by R G. Tomkins 

The possibility of the cold storage of vegetables 
has been investigated by J Baiker . the commoner 
vegetables can be stored tor a few' w eeks at 45° or 33° F 
The lower temperature is the moie satisfactory, except 
for potatoes, which sw'eeten near the freezing-pomt. 
Even lower temperatures, 26° and 29° F , at w^hich 
partial freezing occurs, are satisiactoiy for cabbages, 
cauliflowers, or sprouts, but not for tomatoes, cucum- 
bers, or lettuces. Preliramaiy experiments on the rate 
of deterioration after removal from cold store indicated 
that 33° F w’as more suitable than 45° F., except for 
tomato^. 

These excerpts must suffice to indicate the nature 
of some of the work w’hich has been carried out mider 
the direction of the Board Among other subjects 
dealt with are corrosion of metal food-containers, 
with the production of hydrogen and perforation of 
the can, the transport of butter in msulated vans, and 
the freezmg of fish on board the trawler so that it can 
be kept for a longer time and landed in a fresher 
condition. The report also refers to work on the 
control of temperature and humidity and on methods 
of refrigeration. 


Nickel in Engineering. 


TN a lecture on “ Nickel and its Uses in Engmeering ”, 

delivered before the Junior Institution of 
Engineers on Nov. 15, Mr. W. T. Gnffiths stated that, 
prior to the War, 65 per cent of the world’s production 
of nickel was utilised in the manufacture of mekel 
steel for armament purposes, after the Armistice, 
production dropped to the level of the years 1890-91. 

New uses for mckel have now increased the con- 
sumption to as high a figure as any attained during 
the War. A considerable portion of the output is 
used, on account of its high meltmg-pomt, in the radio 
electrical industry for parts of wireless valves ; it is 
also used for the electrodes of sparking plugs. In 
chemical engineering much use is made of it on 
account of its ability to withstand alkalme reagents. 
In mechamcal engineering it is largely used by means 
of electro deposition for bmldmg up worn parts of 
mechanisms, but its principal uses are found when 
alloyed with other metals ; for example, in steels it 
mcreases toughness, and in conjunction with heat 
treatment much improves the homogeneity of castings; 
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in case-hardened articles it mcreases the penetration 
of the hardening material, and m many cases elimmates 
a prelimmary heating and quenchmg ; m conjunction 
with chromium and molybdenum, large forgmgs can 
be made as the elastic limit of the material is much 
improved. In Canada, nickel alloy steel is used m 
casting the bar framing of locomotives and even m 
boiler parts mcludmg plates, firebox and tubes bemg 
made of an alloy steel contammg 2 per cent of nickel, 
thus enablmg the boiler pressure to be increased by 
some 37 per cent without mcreasmg the weight of 
the engine. 

When alloyed with iron, nickel has the property 
when present to the extent of about 25 per cent of 
destroymg the magnetic properties of iron, but a 
higher percentage of mckei restores these properties, 
and the western Electric Co. of America has established 
that after heat treatment of high content nickel-iron 
alloys, the magnetic qualities are 10-13 times better 
than the best soft iron ; it also has much effect in 
dimmishing the hysteresis loss. These properties are 
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nnich UM'- in submarine cables whei-e p:icat pcime- 
IN tlPMiable to ensure (juick working 
all(i\ JN insulated Horn but wound lound t lie copper 
conductnr and pie\ents the mteifeience ot stra> 
run nmts An allov of 35 per cent nickel, 3.> f.er cent 
tolMlt and non, kno\TO as pernmnar, shows p-eat 
coii>,tiuicv (tt iiermeability. In heat-i'esisting steels, 
]t iiriweiits corrosion of the steel up to tempeidtiires 
ut OOU -70U" C Nickel chromium alloj^s are now 
larcelv used for electiical hoatiiift juirposes, ribbons oi 
the alloy arranged alons the toji ami sides providing 
the heating elements in large annealing luniaces 
Nickel alloyed with copper increases the tensile 
strength of the latter trom 21 tons to 4o tom per 
square inch It is now- greatly used tor condenser 
tubes, these as comjiared with brass having a long 
life without corrosion , a i 

In the discussion tollowmg the paper, it was stated 
that nearh’ all the nickel used m the world comes from 
withm the Empire, Canada producing 90 per cent ot 
it . theie are also small deposits in New' Caledonia 


University and Educational Intelligence. 

Birmingham —On Nov. 13 the new Minmg 
Machinery Laboratory was opened by Mr. Evan 
Williams, president of the Mining Association of 
Great Britam. The object of the laboratory is to 
enable students of minmg to get first-hand knowledge 
of the construction and mechanism of the latest 
coal-mining machinery, w'hich will be supplementary 
to the knowledge of the operation of coal-cuttmg and 
conveying, which can only be learnt underground. 
The Miners’ Welfare Fund has found the money for 
the buildmg, and the machmery for eqiupment has 
been presented by the manufacturers themselves, 
no fewer than twenty-two firms having contributed 
of their products. The openmg of this laboratory 
marks a further step m the policy of the Minmg 
Department, which is to help the coal industry to 
regain its prosperity by providing it with tramed 
public school and unWersity men who, after acqmrmg 
experience underground, should be capable of contri- 
buting to the solution of some of the many problems 
with which the mdustry is confronted. 

Cambridge.— Mr. D. Portway, St Catharine’s Col- 
lege, has been appointed University lecturer, and Mr. 
G. S. Gough, Pembroke College, University demon- 
strator in the Faculty of Engmeermg 

Dr E. K Rideal has been appomted a member of 
the Board of Research Studies. 

Manchester.-— Prof. F. E. Weiss will retire at the 
end of the present session from the George Harrison 
chair of botany and the directorship of the Botamcal 
Laborator}’. He has held these appointments smce 
1892. 

It it aimoimced in the Report of the govemmg 
body of the School of Oriental Studies of the Uni- 
versity of London that a lectureship m Iranian studies 
has been founded in the School. The funds for the 
foundation have been provided for a period of five 
years by the Parsee commumty of Bombay. This is 
not the first occasion on which humane and historical 
studies m Great Britain have been mdebted to tibe 
public spirit and munificence of the Parsee community 
m India, and there can be little doubt that when the 
first period of five years has elapsed it will once more 
come forward to meet an increasing need. For, as the 
report points out, this chair is the only provision m 
Britain for this important branch of Oriental stupes. 
La fact, the great increase m the study of Sanskrit 
and Indian historj^ has necessitated the institution of 
two new lectureships in these departments. 
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Calendar of Patent Records. 

November 23 , 1848 —The idea of perforating sheets 
ol postage stamps was due to Henry Archer, who 
deviseil a machine for “ cutting or stamping around 
the margin ol every stamp a consecutive series of 
holes whereby the tearing up of the sheet Mill be 
gi'eatly facilitated,” and obtained an English patent 
for his invention on Nov 23, 1848 

November 24 , 1854 — In a patent granted to him 
on Nov 24, 1854, Sir Henry Bessemer jiroposed to 
give rotation to a jiiojectile when fiied from a smooth- 
bore gun by allowing a portion of the powder gas to 
escape through passages formed m the projectile 
and terminating in the direction ot a tangent to its 
circumference The tangential emission of gas would 
then act as a tiubine and produce a rapid rotatory 
motion of the projectile The British military 
authorities refused to undeitake tests of the invention, 
but Bessemer carried out successful experiments m 
his own grounds near Highgate and afterwards at 
Vincennes before the Emperor Napoleon III It was 
the necessity of increasing the strength of the guns 
to enable them to withstand the resulting pressures 
tW led Bessemer to the serious study of the metallurgy 
of iron 

November 24 , 1874 . — The earliest proposal for a 
barbed-wire fencing was made in the United States 
m 1867, but the most important patent was that 
granted to Joseph F Ghdden on Nov 24, 1874, on 
an application made on October of the previous year. 
Glidden's application was challenged by Jacob Haish, 
another prominent ini'entoi' of a barbed wire, but the 
United States patent office decided in favour of 
Ghdden, and it is mainly on his invention that the 
industry was established. Patent litigation between 
the rival mterests was continuous from 1874 until 
1892. 

November 25 , 1802 . — William Dobson was granted 
a patent 011 Nov 26, 1802, for his “ new invented 
method never before applied for that purpose of 
ohasmg away flies and venemous mseots, and calcu- 
lated to promote the free circulation of air in rooms ”. 
The mvention comprised a clockwork-^iven fan 
mounted on a telescopic standard or pendant. The 
‘ Zephyr ’, as it was called, was adopted by many 
large houses m Great Britain and abroad. 

November 26 , 1822 . — Joseph Egg, a London gun- 
maker, who, on Nov 26, 1822, was granted a patent 
for improvements in fire-arms “ upon the self-pnmmg 
and detonating prmciple ”, is one of the claimants to 
the invention of the copper percussion-cap. He 
appears to have been the first to manufacture such 
caps, but it was stated a few years later that he 
obtamed the idea of the cap indirectly from -Joshua 
Shaw, who probably has a better right to be called 
the actual inventor. 

November 29 , 1879 .— The early multiple switch- 
boards for telephone exchanges did not completely 
fulfil their function, because satisfactory means had 
not been devised whereby any operator could instantly 
ascertain whether a particular subscriber’s line was 
already engaged by another operator. The first to 
mcorporate a practical ‘ test ’ apparatus of this kind 
m a telephone switchboard was the American, C. B, 
Senbner, who was granted a Bntish patent on Nov. 29, 
1879, for his invention. The earliest known pro- 
posal for a switchboard for the purpose of inter-' 
communication between individual subscribers 
their own request was made in connexion with t!ie(f< 
telegraph system, and was patented by Fran§oi^f 
Dumont in France in 1850, also in the month oc 
November, and in England a few months later, * 
few mstallations of this character came mto use. 1 
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Societies and Academies. 

LON'DdX 

Royal Society, Xov U -V Henri and 0 R Howell 
The btiufture and actnatimi ot the nioleeule of 
phosgene An diial\bib <if tlie iiltia-violet abboiption 
bl)ectrmn of i)hit>,iJt'uo ^apollr The hpectmui, 
about 270 bandb Ijetumi 3(i.3U A and 2380 A, 
has been ])hotogiaplied at pleasures from 0 1 mm up 
to 680 nim and analj^ed The absoi’ption region is 
therefore the same as for all substances containing 
the CO group, but whereas \nth aldehydes and 
ketones the absoiiition reaches a maxmiiun at about 
2800 A, with jihosgene it inci eases continuously 
towards the ultra-violet The spectrum is pui‘el\ 
vibiational The bands consist of doublets with ia 
separation ot O-o-l A , and of singlets distributed at 
legular intervals in the spectrum As an aid to 
elucidating the ultra-violet spectrum, the Raman 
spectrum of phosgene was also obtained — T M. Lowry 
and C B. Allsopp . A photographic method of 
measuring refractive indices A film ot liqiud is 
formed between the half -platinised plates of a quartz 
etalon, illuminated with multi-chroniatie light from 
a metallic ai’c, and the interference bands formed in 
the film focused on the slit of a spectrograph After 
calibratmg the instrument with an air film, the 
retractive index ot the liquid is deduced from the 
number ot iipples between two fixed pomts on the 
slit of the spectrograph. —C P Snow and E K Rideal 
Infra-red investigations of molecular structure (3 and 
4). The vibration-rotation band (»" = | n' = ] ) of 
CO has been resolved completely. 'The general 
character of vibration-rotation bands carried by 
molecules is discussed, and the CO bands are shown 
to be consistent with the scheme. A theoretical dis- 
cussion includes constants of potential functions and 
description of band lines — P. M. S. Blackett, P. S. H. 
Henry, and E. K. Rideal. A flow method for comparing 
the specific heats of gases A slow stream of gas 
passes through an electrically heated iron tube, to 
which are attached constantan wires, m such a way 
as to measure temperature difference between two 
points symmetrically placed on tube Temperature 
distribution along the tube alters slightly, and, under 
certain conditions, measured temperature change is a 
direct measure of specific heat of gas.— J. H. Brink- 
worth . On the temperature variation of the specific 
heats of hydrogen and nitrogen. Specific heats of 
nitrogen can be calculated to an accuracy of 1 in 500, 
at 60°-1200® K , usmg Callendar’s characteristic gas 
equation With a modified Planck-Einstem formula 
for rotational specific heat, hydrogen values agree 
extremely well with experiment below 600® K. , at 
1000° K. they are high, but there is excellent agree- 
ment at 1200°- 1600° K. Moments of inertia of 
molecules of hydrogen and nitrogen are deduced — 
R. W. Lunt and M. A. Govinda Ran : The variation 
of the dielectric constants of some organic liquids 
with frequency m the range 1 to 10® kilocycles. There 
IS no variation for benzene, ether, or chloroform, but 
a slight increase for methylated ether, ethyl alcohol, 
acetone, aniline, and nitrobenzene takes place in the 
range 10®-10* kc. In this range the conductivity of 
aniline dimmishes rapidly as the frec|ueney is increased, 
that of mtrobenzene diminishes slightly, whilst that 
of ethyl alcohol and of acetone does not vary. — A. 
Hall : The international temperature scale between 
0° and 100° C. An extensive mtercomparison between 
the platinum-resistance thermometer and a number 
of mercury m verre dur thermometers, standardised 
by the Bureau International des Poids et Mesures, 
shows that the change from the latter to the former 
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1 the standard of the National Physical Laboratory, 
! will not alter the temperature scale used by that 
' institution by more than 0 002° C. betw^een 0° and 
.50 C. or 0*005° C. between 50° and 100° C. Differences 
i between scale defined by platinum thermometer and 
themiodraamic scale piobably do not exceed a few 
' thousandths of a degree between 0° end 50° C., or 
! 0 01 C between 50° and lOO" C —D M Murray-Rust 
I and Sir Harold Hartley The dissociation of acids in 
I metlnl and ethvl alcohol. In methyl and ethyl 
I alcohhls, HCl, HCIOj, HCIO^. HEtS 04 . HSOgCA 
I aie -.tiong electrolytes, while HNOs, HCNS, HIOj are 
weak acids From measurements with hydrogen 
I chloride, the niobilitj of the hydrion ns calculated bo 
i be 142 m meth\ 1. and 59 5 in ethjl alcohol Addition 
I ot small quantities of water to solutions ot acids m 
I alcohol cause*, laige deciease of contluctivity of the 
' strong aeiils and correspondimily laige increa&e m 
case of weak acids, and can be used as a qualitative 
test for the two classes —K. S Knshnan . The 
influence ot molecular torm and amsotrop\’ on the 
refraetivity and dielectuc behaviour of liquids The 
I theoiy ot the optical and electrical propertie.s of 
liquids outlined by Raman and Knshnan is applied 
to the ca.se ot benzene tor which the necessary data 
are available The change in the Lorentz retraction 
■ constant ’ m passing from vapour to liquid, and the 
eftec't of temperature and pressure variations on the 
‘ constant ’ are successfully evaluated numerically. 
The application of the theoiy to the dielectric be- 
haviour ot liquid benzene is ecjually successful. 

Lmnean Society, Nov 7. — Dr Hugh Scott • A 
natural history excursion into Basutoland. De- 
forestation and destruction of big game have been 
extensive. Almost the only native ‘ timber ’ seen w^as 
scrub composed ot a Rosaceous bush, Leucosidea 
sencea, 5-15 ft high All arable land is devoted to 
cultivation of mealfes (maize) and Kafir corn {Sorghum ), 
and the gras.sy slopes are stocked with horses and 
cattle Ent om ological collecting resolves itself largely 
mto ‘ sw’eepmg ’ grass and flowers, searching under 
stones and working the low dense bush of kloofs The 
insects obtained, about a thousand specimens, are 
being dealt with at the British Museum A species 
of cockroach was observed to display maternal care 
for its young, a fact of considerable biological interest. 
— G. E Nicholls • A new' Syncandan from the west 
coast of Tasmania This small freshw'ater crustacean 
was first taken by the author in February 1928 m a 
sphagnum-choked ditch near Queenstow'n, It is the 
third member of the sub-order Anaspidacea to be 
discovered in Tasmania, and seems most closely 
related to Koonunga cursor, at present known only 
from the Australian mamland. It is less than one- 
third of an inch m length, colourless and almost 
transparent The mature animal is conspicuous by 
its golden or orange-coloured gonads, and in these 
specimens a chocolate-brown pigment is developed 
irregularly upon the dorsal surface 

Edinburgh. 

Royal Society, Nov. 4 —Frances M. Ballantyne : 
Notes on the development of Calhchthys Uttoralis 
A descnption of the embryonic and larval stages of 
this armoured Siluroid. After givmg a general account 
of the ontogeny of the fish, the development and the 
adult form of the skull and chondrocramum, of the 
fins and external skeleton, and of the various organs, 
are descnbed m some detail. Particular attention 
is directed to the air-sacs at either side of the head, 
and their relationship with the otooyst, and it is 
shown that they develop from a transient air-bladder. 
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These \oi\ ^peeitilised fish have some primitive 
chaiacters loimiiiseent of Polyptenis and the Dipnoi 
The resemblance to Polypterm is special h markefl 
m the development of the paired fins and m some of 
the modifications ot the venous blood-s>stem, while 
another primitive feature is shown in the platybasic 
chondrociani im where the trabeculie are continuous 
with the parachordals The facts of development, 
hawe\er, clearly show that the Siluiidse are rightly 
placed among the Teleostei —A W Greenwood • 
Some observations on the thj raus gland in the fowl. 
The examination of thymus weights m normal, 
castrated, and gonad engiatted fowls showed that m 
normal adult fowls the thvraiis is laiger m the male 
than in the female Castration and ovariotomy 
delay or decrease the rate oi thymus involution 
Whereas successful implantation ot testis into com- 
plete males has no efiect on the thymus, successful 
implantation of o\ary causes a degree of thymus 
involution comparable wnth that in the female 
B. P Wiesner : On the mechanism of the diphasic 
sex cycle. The periodic appearance of the cestrous 
cycle is due to periodic secretion of the ovary. There 
exists periods of refractory behaviour m the ovarian 
response to anterior lobe. The anterior lobe itself 
works periodically in two phases : the first phase 
incites the first phase of ovarian secretion {cestrous 
hormone) through an oestrogenic substance (Rho 1) ; 
the second phase incites beta production m the ovary 
through a ‘kuogenic’ substance (Rho 2). Methods 
are described for the separation of Rho 2, which is 
more resistant to heat than Rho 1, and the specific 
test for it (mucification) is discussed — L. Mirskaja : 
On the presence of a kuogenio substance m the 
mouse placenta. The placenta, when implanted m 
the immature mouse, creates conditions of pseudo- 
pregnancy, and never induces oestrus Smce it is 
without effect in the ovanectomised female, it is 
assumed that it contains a kuogenic substance equiva- 
lent to Rho 2 from the anterior lobe —A C. Fraser 
and B. P. Wiesner ■ Variations of the rest metabolism 
of the rat m relation to the sex cycle Vanes con- 
siderably in relation to the cestrous cycle. A rela- 
tively high maximum is reached shortly after heat.— 
H. W. Turnbull and J. Williamson : Further invariant 
theory of two quadratics in n variables. The paper 
materially siraphfies an ongmal argument used 
twenty years ago, which was the basis of a paper 
pubmed by the Society in 1926. 

Fasis. 

Academy of Sciences, Oct. 14. — Marin Molliard: Two 
new examples of morphological characters depending 
upon external conditions. The abnormal develop- 
ment of hair in a pea pod can be produced by partially 
exposing the internal epidermis of the pod to the 
air. The second ease was the experimental pro- 
duction of red stripes m the petals of the white 
opium poppy by prematurely openmg the buds and 
separating the two sepals — Ldon Guiilet and Ballay : 
The corrosion of aluminium alloys m superheated 
steam. The experiments were carried out on the 
purest aluminium obtainable (99'87 per cent), three 
s^ples of ordmary commercial al um ini um , an alloy 
with 8 per cent copper, duralmin, and alpax. The 
purest metal was completely destroyed ; alpax was 
the most resistant to the steam. It is probable that 
the corrosion m steam is a function, not only of the 
cheinical composition, but also of the structure and 
previous thermal and mechanical treatment of the 
alloy. — Herbrand ; The fundamental problem of 
mamematics.— J. A. Lappo-Danilevski The general- 
^tion of the formula of Jacobi concerning the 
determinant formed from solutions of a system of 
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Imear differential equations —A. Andronow The 
hmit cycles of Poincard and the theory ot self- 
maintained oscillations — A Tsortsis A method of 
integration of Monge’s equations. — Victor Vdlcovici 
The generalisation of the theorem of moments of 
quantities of motion.— N. Theodoresco A formula 
generalising Cauchy’s integral and on the equations 
of plane elasticity.— Andrd Argand . Concerning the 
study of the plane irrotational movement of mcom- 
jrressible fluids m the steady state.- Marcel Prot . The 
calculation of railw^ay sleepers of reinforced concrete 
— William Loth The magnetic guidance of airships ; 
satety aerodromes Description of improvements on 
the method described in 1921 and 1922 for guiding 
aeroplanes or airships to an aerodrome under con- 
ditions of bad visibility —Maurice Lambrey . The 
absorption spectra of nitric oxide — P. Chevenard . 
The limit of the solubility of copper m the reversible 
ferro-nickels. An application of the dilatometrie 
method to the study of the diagram iron- 7 -nickel- 
copper — Paul Remy-Cennete : The dissociation of 
calcium hydride, CaHg Previous ivork on this 
subject has given discoidant results , some workers 
have found normal dissociation phenomena, others 
suppose that the hydride and the metal form a 
contmuous series of solid solutions, and that the 
pressures found are a function of the calcium m 
excess. In the present experiments, the distillation 
of the calcium is prevented by enclosing it in a sealed 
iron tube, advantage being taken of the fact that at 
high temperatures non allows hydrogen to pass 
through, but not calcium vapour. It has been 
established that the pressure is a function of the 
temperature only and is independent of the propor- 
tion of calcium present — B Bogitch The oxida- 
tion and reduction of the iron silicates by gases. 
A blue silicate exists corresponding to a lower oxide 
of iron which alone is stable in the presence of metallic 
iron at high temperatures This lower oxide is 
nearly always accompanied by FeO — Maurice 
Francois Study of the dissociation of the compounds 
HgBrg . 2NH8 and HgClj . 2NH8. These compounds 
are molecular combinations analogous with Isambert’s 
ammoniacal silver chloride —A. Pereira Forjaz • 
Contribution to the study of the Muntz methods of 
mtnfication. In the biochemistry of the fixation of 
atmospheric nitrogen it is possible that mineral 
catalysts may intervene ; experiments with Oytim 
prohf&rus, var. palmms%s using a spectroscopic method 
showed that in this case the specific elements of 
biocatalysis were molybdenum, nickel, and cobalt,— 
L. Mercier ; The chetotaxy of the wing of LvmmM 
pusdla, from the point of view of secondary sexual 
characters.— Brocq-Rousseu, Mme. Z. Gruzewska, and 
G. Roussel • The influence of the ionic concentration 
of the medium on the activity of the amylase of 
horse serum. Whatever number of successive bleed- 
mgs may be carried out, amylase and maltase are 
always found m the serum. Diagrams are given 
showmg the relation between the sugar present and. 
the number of bleedings. — Paul G6naud • The ion 
exchanges between yeast cells and solutions of lead 
nitrate. — A. Policard, S. Doubrow, and M. Boucharlat ; 
The mechanism of pulmonary silicosis. The influence 
on cells cultivated m vitro of silica dusts arising ‘ 
from working on the rock in coal mines. Gye and 
Kettle, m their studies on silicosis, and Mavrogordabcv 
m experiments on the effects of dust inhalation, ha^ 
attributed this action to the slow solubihty of sibcil 
in the shghtly alkaline tissues. The ex^rim«nl<i 
facts cited tend to confirm the view that regards Iw 
ongm of the troubles of pulmonary silicosis as due ■ 
a slow toxic action of slowly dissolved silica.— Geo r^ 
Blanc and J. Caminopetros : Some experimental 
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on the Mini ot dengue The exjieiiinentss deMnbed 
show that the mi us ot dengue and that ut jellow 
1 p\ er .lie distinct 

Vienna 

Academy of Sciences, Jid\ 11— E Gebauer-Fulnegg 
and E Riess The coune ot oxidation in ar^l-sulpho- 
aiyhdes — E Reiss and R Feiks The "action of 
aromatic sulpho-chloiides. on ,:i-amino-anthraquinone 
— E Blumenstock-Halward and E Riess Note on 
tiimercapto-fi-naphthoh— M. Samec Sulphur} lua- 
tion ot btarch — E Abel and E Neusser The vapour 
pressure ot nitrous acid — 0 . Redlich The moleculai 
state ot water.— F Bock and G. Lock The deteiinina- 
tion of hydroquinone and pyrocatechin in the presence 
ot other phenols ( 1 ) — K. Beaucourt The constituents 
of resin (1). The boswelhnic acid trom ohbanum 
(incense resin) — F. Poliak . The kinetics ot the reac- 
tion between bromic acid and hydrobromic acid.— 
K. Schwarz . A smiple nCiicro -method for determming 
molecular weights Depends on isothermic distilla- 
tion. — G. Roller and E. Krakauer The constitution 
of cetraric acid, CaoHjgOj, obtained from an Icelandic 
lichen. — G. Roller and E. Strang Some derivatives 
of 6, 7-benzo-l, 8 -naphthyridme — W. Leithe . The 
natural rotation of polarised light by optically active 
bases (4) The rotation of some synthetic isoqumolme 
derivatives — H. Holter and H. Bretschneider : Re- 
searches on the possibility of the formation of tetrazo- 
methane, CN 4 — G. Burger The separation of alkalis 
in rmnerals with the interferometer A possible 
gravimetric determination of potassium and sodium 
by an optical method —A. Friedrich and A Salzberger 
On lignin (5) The connexion between hgnin and 
resin. The resin in spruce wood differs from the resin 
obtamed from wounds of this tree, the resin extracted 
from the wood containing inethoxyl groups. There 
IS one sort of lignm dissolved m the wood-resin and 
another hgnin m contact with cellulose — H. Mache : 
Specific heat on the lines of equal mternal energj' and 
of equal heat content.— J Risser . Analysis of the 
results of chemical stimuli in seed germmation Pre- 
lunmary mquiries with quickly gerramating seeds 
Access of oxygen is of great importance.— J Risser 
and S. Possnig : Researches on the influence of im- 
peded and promoted oxygen respiration on seed 
germmation and seed growth Oxygen helps , the 
seed-coat of Ptmm huiders access of oxygen, hydrogen 
peroxide penetrates the seed-shell.— J. Risser and R. 
Stasser . Researches on the bending of roots and hypo- 
cotyls of shelled seeds of Leguminosse. The seed-coat 
adheres to the radicle, hence removal of this part of 
the coat may injure the radicle.— J. Risser and R 
Windischbauer ; Researches on the permeability of 
the seed coats of P^mm sahmm for water and gases 
Hydrogen peroxide delays the swelling, but stimulates 
germination. Weak solutions of sodium and man- 
ganese chlorides promote swellmg of the seed-coat. 
Air-dry seed-coats permit the passage of gases with 
difficulty. — S. Meyer • Physical foundations for 
radium emanation therapy. Radium emanation 
absorbed by the human body is m preponderating 
measure lost agam by breathmg. — E. Rara-Michailova 
and B. Rarlik ; The relative brightness of scintilla- 
tions of H-rays of different range. The o-particles 
lose energy m penetrating a crystal layer, and the 
bnghtness corresponds to the energy lost Effects 
depend on the size of the crystals and the thickness 
of the zmc stilphide layer. — R. Fritsch . Camelim 
rumdim. A variable plant. — E. Miiller and W. Loer- 
p4bel : The catalytic decomposition of aqueous solu- 
tions of formic acid by the platinum metals (4).— R. 
Schumann : Vectorial adjustment of a measured 
triangle. 
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Official Publications Received. 

British 

Tniisn-tKin-i ot the Institution ot Cln'iiin.nl Engmeeis \i>l 0 , l"2si 
Pji JDJ (J ontlun ) 

Ciiiiimon«ealth ot Au>.tiul].i Buieau I't 3lt teorolu4j Results of R.nn- 
fail Oltsenations nude in Western .Viistrali.i iiitlmling all ainilnble 
Aninidl Kaintall Totals fioni 1274 istatu'iis toi all Maisot Record up to 
l‘'2T, with Maps and Diagiams, and RicmhI ot Notable Meteorological 
I Eients, also Appendices, piesentiny Monllih and ^eaiK Meteoiological 
[ Elements ot Peitli, Bioorne and Kalgooilie I’pxn-f-as; (Melbouine 
H .1 Gieiii) 

Studus truni theConmiiiijlit Liboi atones, Umieisiti ut Torontn \ol 
i I'l.'n-i'ijs Pp mi+ 32] (Toronto Uiineisitj o' Tnriinto Press ) 

Pepiiitiiient of the Intenoi, Canada Publications nt the Dominion 
Oiisiiiaton Ottawa \oI 10 Bibliogiaphi ot Seismology No I, 

1 iniuu Kebiiiau Maicli loj'i Bj Eiiiest A Hndnsun Pp 17 
(Ottawa F A Ad.md ) 

ReLuiiU ot the Gioloaitrl Snncj ot India \ul o.’, P.ut Pp l'(7- 
,"11 -h'' plat*' (Calcnlta lioieinnieiit ot India Ceiitial PiiLlitation 
Blanch) .'l2iupo<s 5- 

Pioci'fdiiu-. of the .iixteuith Indian Science Cunguss. Madias, I'Oo 
(Thud Ciicint ) Pp \\\iv-.-474 (Calcutta Asiatic Societj ot Bengal ) 

Home Oltice Repuit on Conteiences between Emplocirs. Opentnes 
ami Inspector^ eoiieeiiiiiig Fencing ol Macliinen. Fust Aid and other 
Sitegiuids 111 Cotton Wtaving Factories Bi Elmt I May Pp 21 
(London HM bLitiomi} Othce ) M net 

FoRBICiK 

Unuersitj ot Calitoniu Publications iii Anieiicin Aichaeologj and 
Ethnology \ol j4, No 2 Petroghplis ot C'ahloriiia and adloining 
States By Jiiliin 11 Steyyaid Pp 47 23 s plates 22 '4 L’ ao dollars 
Vol 24, No 3 \okiits and Western Mono Potterj-iimkiiig By A H 
Gay ton Pp 2o'i 2’t2+(ilatesoa 102 40 cents Vol '2, ''i No 4 Aitliaeo- 
logy ot til. Noithtni ban Join)uin Valley By W Egbut Stlienck and 
Elmei J Iiawson Pp ‘.’so 413 -I- plates 74-102 1 (■mIoHris (Berkeley, 
Cal Uniyetsiu ot Calitoinu Piess , London Cambridge Unnersity 
Press ) 

C'onseil Intel national di Reclieiches, Union Geodesiniie et Geopliysimie 
Intirnationale bection d Oceanogiaphie Bulletin N 12 Bibliogiapliie 
des Marees (loi(i-l‘i27) By Piot .1 Proudmaii Pp '27 (Vene/ia ) 

Recueil des Trayaua Chimniiies des Pays-Bas Piiblie par la Soclete 
Cliiinnine NeerUndaise Tome 43, Nob Pp 7o7-lii74-|-ii (Amsterdam 
D B Centen ) 

Publications de I’Obseii atone Astronomniue de lUiiryeisite de 
Belgrade Tome 2 .Annuaiie pour l.iu P'JO Redige par \ V MiuliKo- 
\itoh Pp 183 (Belgrade) 


CcTALCH>CBS 

High Tension Ti’anstormeis for the Production of X Rays (Bulletin 
W ) Pp 48 (London Watson and Sons (Electro-Medical) Ltd ) 

Chemische, chemisch-technlsche und physikalisclie Zeitschntten 
(Jahrg 8, Nr 4, No\ ember) Pp 16 (Beilin Verlag Chemie, 
GmbH) 

Catalogue of Important, and m many cases. Rare Books in \aiious 
Branches of Natural History (No 17*2 ) Pp. I'Q (London Dulau and 
Co, Ltd) 

Medical Books, New and Second-hand (Catalogue ot Dept. No d, 
No\ember) Pp 44 (London W andG Foyle, Ltd ) 

The Bureau of Inlormation on Nickel Nickel Steel, Senes A, Paper 
No 4 Breaking Records and Bre.iking Stresses , Nickel Alloy Steels In 
the Golden Arrow Pp 8 (London The Mond Nickel Co , Ltd ) 


Diary of Societies. 

FHIDAY, Not EMBER 22 

Association of Bconomic Biologists (in Botany Department, Imperial 
College of Science and Technology), at? 2 30 —Research on Infestation 
of Stored Pioducts (a) Entomological— ( 1 ) Survey and Inspection 
Work; W 8. Thomson, (u) Biological Work, G V B Herford , (t) 
Mycological, R H Bunting 

Andersonian Chemical Society (at Royal Technical College, Glasgow), 
at 3 16 -A. L Parker Artificial Silk 

Physical Society (at Imperial College of Science), at 5 — D P Dalzell • 
Heariside’s Operational Methods— E T Hanson The Dynamical 
Theory of Resonators — B 0 Atkinson . Escapement Errors of 
Pendulum Clocks 

Institution or Engineering Inspection (at Royal Society of Arts), at 
6 30 — T. W Willis • Saws Their Manufacture and some Hints on 
their Use. 

British PsYCHOLOoiCAL Society (^Esthetics Section) (at Bedford College), 
at 5 80 - J M Thorburn . Bpengler’s Jlstlietic. 

Society or Chemical Inddstby (Liverpool Section) (at Lherpool Uni- 
versity), at 8 — H. W Rowell Commercial Synthetic Ream Products 

Institution of Mechanical Engineers (Informal Meeting), at 7 — 
J. 8 Atkinson and others The Utilisation of Low-Grade and Refuse 
Fuels, including Towns’ Refuse 

Junior Institution or Engineers, at 7 SO — H D Bush . The Quiek- 
Bnnnlng Oil Engine applied to and used in Railway Service 

Royal Society of Medicine (Epidemiology and Tropical Diseases 
Sections), at 8 —Discussion on Brucella Infections in Man and Animals 
Openers Dr W Dalrymple-Ohampneys (Epidemiology), Dr J T 
Duncan (Tropical) 

Royal Aeronautical Society (Yeovil Branch) (at Yeovil) -Aero Wheels 
and Tyres. 
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> ■( / UPJKl r, FMHI R 

Unii'H M I i' II >"1 " I' (‘It UnnmitN CollR^d at 11 i m 
R K Uiriiaii'l li \ LUiaii Z\j't'‘ipuii Futmutmii in I/imi/’'— M i^s 
J GiMVt Gliiwtli Keidions nf Htidiitm kaiM -I'l R G 

Tomkins The RilatMu of Mould Grimtli to Iliiiiii<litj — lit H 
IVonnald Some Hiuiit Olisi nations on Hhumi Rot lUv N-sot Fiuit 
frePS-E C 13 tiViiglit Seviul Repiodmtioii in 

MQi\DAY, Non MUIR 2o 

Issiirtrf 01 AoTUARibS, at 5 -H J Taiipenden A Valuation ot Non 
rartioipating Policies without Classiliiiition 
iNsimnoN OF EntorRiiAL Emimfrs (Inlmmal Meeting), at J— C 
Wade and others Discussion on Wooden Poles loi OMrhead Itans- 
mission Lines, and then Pi esimtioii 
iNSiiTiTioM ot Actumubiie Bn(i1vifhs (istottish Ceiitie) (at Royal 
TeehniealCollegc, Glasgoii). at 7 H Gmidaid TheMcrctdis 


P Morgan Welsh Wools „ , , . 

Ro\al SooiiTi Of Arts, at s - Dr E G Hichatdsou Wind Instiu 
iiients fioin Miismal and htn ntilic \spects {Cantor Lectures) (II ) 

Ro\ALS(JCiLn 01 MioiriNE (Odontology Section), at S-J II BadcocK 
The l)i sign ol 1‘aitial Denlnies Cnnsidtied luRilationto the Health 
of tin Ural Tissues -K St .1 Steadman A Dentigeious C\st In 
ConuBMon with a Siipeiiiiirneiaiy Intisoi — Dr E W Fish ARepoit 
on Di (iottlnbs Histologioil Study ot the Results of Traumatic 
Ootlusion 

Mi Ml in Soi ii n in Lundon, at S 30 —Clinical Evening 
lUESDAY, NovEiiBER id 

IssinuTt OF Marine Esoineers, at fa 30 — A P Evans The Origin and 
Devilopraent nt Heavy Oil Engines 

Institution of Electrioae Enoinkers (East Midland Sub Centre) (at 
University College, Nottingham), at (>46— E H Bmythe and E G 
W’eeks Low 'Temperature Carbonisation of Fuel, with Special Refei 
ence to its Combination with the Production of Electricity 

Institution OF Electrical Enoineehs (North-Eastern Centie) (at Arm- 
strong College, Newcastle upon-Tyne), at T— Capt P. P Eckersley 
Broadcasting by Electric Waves (Faraday Lectuie) 

Institution of Electrical Bnoineers (North Midland Centre) (at Hotel 
Metiopole, Leeds), at 7 

Institution op Electrical Bnoineers (North-Western Centie) (at 
Engineers' Club, Manchester), at 7 — Lt Col S B Monkhouse and 
L. C Grant ' Heating of Buildings Electrically by Means of Theimal 
Storage 

Institute of Mltai a (Birmingham Local Section) (jointly with Binning 
hiim Metallurgical Society and Stnfiordsliire Iron and Steel Institute) 
(at Chamber of Commerce, Birmingham), at 7 -Q W Woollistroft 
The McHlern Development of the Steam Locomotive 

Ro\ 41 Phoiooraphr' Sociptv oi Greai' Britain (Scientific and Technical 
Group), at 7 —Dr S 0 Rawling How it woiks in Photography A 
Chemist’s Notions about Sensitivity (Lecture) 

Institution of Automobile Bnoineers (Western Graduates’ Section) (at 
Works of Bristol Tramways and Carnage Company, Ltd , Brislington, 
Bristol), at 7 80 — B W’ Sisman Braking Topics 

Wfst Kent Scientific SociEry (at Wesleyan Hall, Blackheath), at S 30. 

WEDNESDAY, November 27. 

Ro\al Society op Medicine (Comparative Medicine Section), at 6 - 
J Menton and H W Steele Bodeer The Improvement in the Public 
Milk Supply is Pasteurisation Necessary? 

Institution of Municipal and County Engineers (North-Western 
District) (at Manchester Town Hall), at e -Parliamentary Bill Pro- 


INBTITUTION OP AUTOMOBILE BNOINEERS (Manchester Centre) (at 
Engineers’ Club, Manchester), at 7 -F R Banks The High-Speed, 
Compression-Ignition, Heavy Oil Engine 

Society of Chemical Industry (Newcastle Section) (at Armstrong 
College, Nfwcastle-upon Tyne), at 7 30 -W 3 Coates Modern Boiler 
Practice (II ) Boiler Peed Water Conditioning 

Textile Institute (Lancashire Section) (at Art School, Macclesfield), 
at 7 80 —A J Hall' The Physical and Chemical Properties of Cellulose 
in Relation to Technical Treatment of Cotton and Artificial Silk. 

Society op Dyers and Colourists (Midlands Section) (at Globe Hotel, 
Leicester) (jointly with Foreman Dyers’ Guild), at 7 45 -F, Willis and 
W A Edwards A Short Edsumi of the Manufacture of Hosiery 
Goods with Special Reference to Difliciilties met with In Dyeing and 
Finishing 

Royal Society op Arts, at 8 -C N Kemp The Examination of Coal 
and Coke by X-Rays (Dr Mann Lecture) 

Institution of Chimical Engineers (at Chemical Society), at 8 — 
J Straehan . Production and Treatment of Cellulose in the Paper 
Industry 

THURSDAY, November 28 

Imperial College Chemical Society (at Royal College of Science), at 
5 -Prof H. V A Briscoe • The Work of the Coke Research Com- 
mittee (Lecture) 

Child Study Society (at Royal Sanitary Institute', at 6 -Miss Marion 
Richardson The Teaching of Handwriting 

Institution of Electrical Bnqinbbbs, at ().-H, W. Taylor Voltage 
Control of Large Alternators 

North-East Coast Institution op Engineers and Shipbuilders (at 
Newcastle upon-Tyne), at 6 -G S Baker Wake 

Royal Aeronautical Society (at Royal Society of Arts), at 6 80- 
Muadron leader H. M Probyn Plying and Maintenance from the 
Owner’s Point of View.# 

Royal Photoqeaphio Society of Great Britain (Kmematomph Group 
-Informal Meeting), at 7 -A S Newman Tlie Care and Upkeep oT 
Amateur Klnema Apparatus, 

iNCTiTUTioN OP Automobile Engineers (Luton Graduates’ Section) (at 
Fifl&ion Engine W. Dlion. The Automobile Com- 
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iNSinoiKiN Of kuioMOBii L ENi.iNfEivs (Niwi.istle Upon T\ IIP Centre) 
(.it \ MCA, Newcastle upon Tyne), at s -A Healev llie Pneumatic 
Tvrem Heavy Tiaiisjioit 

Mtiiiio Lfiisi S«( inv(.itllChandosStieet, W 1), at fa 80 -F Llewellyn 
Jones The I,eague ot Nations ami the Inteiiuitional Control of 
Dangerous Dings 

iNsriiuioN Of Mr(H4NicAL Bnoineers (Caidifl Brandi) —Piof H L 
Callendar Cnliul Relations between Watei and Steam (Thomas 
Ilawksle) Lectnie) 

FRIDAY, NovLiViBEli 2'i 

IfasiiiinioN 01 MfCHANicAi ENoiNEURfa, at (I— R n Paisons and 
otheis Debate on The Registration ot Reliable Tests ot Power Plant 
Machincij 

Junior iNsiiruiioN of Bnoineers (Infoiinil Meeting), at 7 30 — W C 
Freeiiun Modern Welding Sj sti ms arid Appliuitions 
LLiCEsrrB Litfbary and PHiLosuputCAL SoLiiiv (Cheniistiv Section) 
(jointly with Leicestei Association ot Erigineirs) (at College of 
Tedinology, Leicester), at 7 30— Dt J N Frniul Science in 
Antiijint} 

iNsniurioN OF AnioMOBiLr Eni.ineers (Scottish Giadiiates' Section) (at 
.51 West Regent btroet, Glasgow), at 8 — J W Robui tson Two stroke 
Engines Some Evpeiiments on a New Type 

SATURDAY, Novfmber SO 
Rov Ai SoctEiv, at 4 -Anniversary Meeting 

PUBLIC LECTURES, 

FRIDAY, Novembbe 22 

Kings CoiLiCE (at 40 Toningtiui Squaie, W C 1), at 5 80 -Dr 0 
Odlo/ilik Outlines of C/eehoslovak Histoiy (I ) The Geography ot 
Czechoslovakia 

SuKVFYORS’ iNsriTUTioN, at 5 30 — Di A W Hill Kevv and its Relation 
to Botanical Entei prise in the Empire (Institution ot Professional Civil 
Servants’ Lecture) 

Royal Society ot Arts, nt815-Piot A E Boyiott The Causes of 
Cancel (CJiadwick Lectuie) 

SATURDAY, Novfmbee 28 

Horniman Museum (Forest Hill), at 8 80 —Miss I U. Thoinley Village 
Lite in the Middle Ages 

JlfOND4r, Novimblb 25 

UNivcRsm Colllgf, at 2 —Prof H Speiicei Medicine in the Days of 
Shakespeaie 

London School 01 Economics, at 4 80 —E H Wnimington The Debt of 
Medieval E\ploieis to Ancient Discoveteis The Esploiation of Inner 
Atiica 

UNiVERsny or Li cds, at 5 15 — Di F W Aston Atomic Masses 
School ot ORiiivru Studies, at 5 30 —Di W R Rickmers TheAlni- 
Pamus— a Geogtaplucal Background ot Oriental Studies (Succeeding 
Lectures on Nov 2fa and 28 ) 

TUESDAY, Novjmber 28. 

UMVFRSiTYorLLDOs, atfa— Piof M J Stewart Disease 
Manchester Literary and Philosophical Society (Maneliestei)— Dr 
6 C Simpson Past Climates (Alexanilei Pedlei Lectuie ot the British 
Science Guild) 

WEDNESDAY, November 27 

Royal Institute of Public Health, at 4 —Prof S L Cummins • Some 
Aspects of the Tuberculosis Problem 
School of Oriental Siidifs, at 5 15 —A Lloyd-James Accent as an 
Element in Speech 

King’s Coi lege, at 6 80 — Prot R R Gates The Conti Ibutii m of King’s 
College to the Advancement ot Learning during the Century 1829-1028. 
Till* Sciences of Life 

University College, at 5 80, -L McCoh m Some Aspects of the Future 
of Public Library Work 

Institotion op Electrical Engineers, at 5 30 —Dr C H. Lander 
Physics in Relation to the Utilisation of Fuel (Institute of Physics 
Lecture) 

Northampton Polytcchnic Institute, at 7 — Di H J Gough The 
Strength of Metals in the Light ot Modern Research (Armourers and 
Braslers’ Company Lectiiies) (I ) (Succeeding Lectures on Dec 4 
and 11 ) 

FRIDAY, November 29 

College OF Medicine (Neweastle-unon Tyne), at 8 —Prof. A B. Boycott* 
The Causes of Cancer (Chadwick Lectuie). 

SATURDAY, November 80 

Horniman Museum (Forest Hill), at 3 30.-H. N Milligan • The Hydra 
in Pact and Fiction, 

CONGRESS. 

November 22 and 28. 

Public Works, Roaub, and Transport Congress (at Royal AgrioultUrtl 
Hall) 

Friday, Nov 22, at H a M — B. P Davies : Economical and other Oon^i, 
siderations In connexion with Roads and Bridges -H P H. MorgM 
Practical Points to be considered in the Improvement and Widea*"“*“ 
Main Roads 

At 8 — W J. Jones • The Application of Electricity to Roads 
the Point of View of Street Lighting and Traffic Signalling — J H “ 
Smith Rpfleotlons on the Purposes and Scope of Agricultural B 
tion — Oapt Q. A Wright ; Land Drainage 
Sedurday, Nov, 23, at 11 a.m — R Beveridge • Costing as an 1 
Economy. 
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CONTENTS. 


Native Education in Africa . . s 20 

Origin of Coral Reefs By J. A Steers S31 

The “Index Kewensis” . S32 

Sir Thomas Clifford Allbutt iS33 

Heat Engines , S34 ' 

Our Bookshelf . . s35 | 

Letters to the Editor : 1 

Continents and Oceans— Dr G. C Simpson, ; 

C.B , F.R.S. . !S37 I 

Raman Spectra in Atmospheres Sui rounding 
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I Native Education in Africa. 

I N no part of the British Empire is the task of 
developing education services more difficult, 
1 onerou.'?, and important than in British territories 
I in Africa In the Union ot South Africa, the task 
I IS complicated by the language diftcrences between 
the Bntisli. Dutch, immigrant Asiatics, and indi- 
genous. jieoples. the different social customs and 
religions ot the white, brown, and black elements, 

1 and the economic differences based upon the 
j differing ^tanddrdh of living between these three 
fbistinct racial t\pes The situation in East Africa 
and paits of British C’entral Africa is much the 
same In British West African territories, if we 
except the Camerooiis, there is no white or Asiatic 
problem, but a complication exists because of an 
essential difference between the ideals iinderljing 
British colonial policy and those of the French and 
Belgians whose colonial territories are adjacent 
In his lecent Rhodes Memorial Lecture at Oxford 
on Native Policy in Africa ", General Smuts 
pointed out that British colonial policy is en- 
shrined m the Covenant of the League of Nations 
Art 22 of the Covenant lays down that to those 
colomes and temtones taken from the Powers 
defeated m the War, which are inhabited by 
peoples not yet able to stand by themselves under 
the strenuous conditions of the modern w’orld, there 
shall be applied the principle that the well-being 
and development of such peoples form a sacred 
trust of civihsation, and that this trust shall be 
earned out by the advanced nations ‘ The well- 
bemg and development of peoples not yet able to 
stand by themselves ", says General Smuts, “ can 
only mean the progress and civilisation of these 
backward peoples in accordance with their own 
institutioi^, customs, and ideas, in so far as these 
are not mcompatible with the ideals of civilisation " 
This is the ideal. It is one upon which education 
pohey must be based in the British Colonial 
Empire, not only in the territories which the 
British administer under mandate from the League 
of Nations— and Great Britain, the Union of South 
Africa, Australia, and New Zealand, each have such 
mandates— but also in those territories for which 
we have been responsible for varying lengthy 
periods of years. In India for more than a century 
we have been attempting, however imperfectly, 
to put this ideal into practice. In West Africa, in 
Mauritius, in British Malaya, in the Sudan, our 
efforts have been in the same direction. Rhodes’s 
conception of our responsibilities in Africa was 
substantially in harmony with the principle of 
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tnivti white settlement to supply the steel 

fiainewei'k and the htimulus for an enduring civil- 
isation, <ind indigenous native institutions to express 
the speciticall} African character of the natives in 
their future development and civilisation ” 

That the education of the natives of South Africa 
has only recently been developed in consonance 
with Ehodes's ideals has been due to the prejudices 
and short-sighted economic dogmas of the white 
settled populations They attempt to justify their 
attitude by asserting that the native peoples 
can profit only by primary education, that they 
reach a phase of mental stupidity or ' saturation ’ 
by the time they are adolescent. The intellectual 
successes of American West African negroes, and 
even the recent successes of South African Bantus 
at the South African College and the universities 
of Great Britain, leave many, w'e are almost tempted 
to say the majority of, Europeans in Africa, un- 
convinced that the native peoples are not inherently 
generally intellectually inferior The consequence 
has been that, until quite recently, practically the 
whole responsibility for the education of the native 
peoples in South, West, and East Africa has been 
left to the various missionary bodies In South 
Africa, although the native pays, in proportion to 
his means, much higher taxation than the w'hite 
man, the amount spent on the education of the 
whites IS many times the amount spent on five times 
the number of natives. Wherever there is a white 
settled population m our African Crown Colomes, 
the position is similar. 

Fortunately, not even the active hostility of the 
majority of white settled peoples m Afnca, South 
or East, has been able to withstand the explicit 
enunciation by the European powers of the prin- 
ciple of trusteeship with all its implications The 
governments of the Union of South Africa, of 
Southern Rhodesia, of British West and East 
African colonies are now definitely committed to 
the provision of educational facihties for the African 
peoples, either directly by the creation of govern- 
ment educational mstitutions or indirectly by finan- 
cial grants-m-aid to and government supervision 
of missionary schools and colleges, and a real start 
has been made. Since 1916 there has been a Native 
College in South Africa at which Bantu students 
can read for university degrees In West Afnca 
there are several institutions which take native 
students up to the standard of the entrance exam- 
mation for univOTsities in Great Britain or America 
—and there is every hope that before very long 
Achimota College on the Gold Coast will attain to 
the status of a university institution. At Makerere 
No. 3136, VoL. 124] 


in Uganda a similar government institution has 
been created, one which already trains Atricans 
for professional occupations, in addition to which 
Uganda boasts of several missionary institutions 
where the standard of education provided is above 
that of our matriculation. Nyasaland also pro- 
vide.s, m many missionary centres, an advanced 
t 3 "pe of education for the natives In Tanganyika 
the government has taken the lead in providing for 
the higher education needs of the native population, 
and in Kenya the training college for Jeanes (or 
itinerant) native teachers appears likely to exert a 
far-reaching influence upon the educational pro- 
gress of the peoples of that country 

Southern Rhodesia, which enjoys a large measure 
of self-government, established a separate Depart- 
ment of Native Education at the beginning of 1928 
under the direction of Mr H Jowutt His first 
report,^ w'hich he presented to his legislative 
council recently, is worthy of careful study by 
those mterested in African problems Native edu- 
cation, considered as a government-aided system, 
covers a quarter of a century in Southern Rhodesia 
In that period the number of grant-earning schools 
has increased from four to approximately 1600 • 
the grants have increased from £105 to approxi- 
mately £40,000. The schools are classified under 
three heads first-class schools are boarding schools 
under European supervision, following a prescribed 
code, including at least two hours industrial work 
a day, and with actual instruction by a European 
teacher on a reasonable number of days a year ; 
a second-class school is a day-school under a Euro- 
pean teacher, who must give instruction on a 
reasonable number of days during the year ; and a 
third-class school is the ordinary kraal school where 
pupils are taught to read and write in a native 
language, with the elements of wTiting and arith- 
metic, for at least twm hours a day. There are 
two government native schools which are not 
classified. 

Altogether, about 2500 teachers, 270 of whom 
are Europeans, are engaged in the work of dealing 
with a school population of about 100,000. The 
classified schools are all the result of missionary 
effort, twelve distinct Christian missionary bodies 
having established schools in the colony, A large 
number of their schools have now been inspected 
by the officers of the new Department and the 
report throws an interesting light on their efficiency* 
The kraal schools are staffed for the most part by. 
ex-scholars who have received no training for 

* Southern Rhodesia. Report of the Director of Native Bdud^ 
for the Year 1028 Pp 48. (Salisbury Gfovernment Printer,! ISIB 
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woilv othei than that provided by the piimaiy 
'.(hodl which the;^ attended Their standard of 
knowledge of school subjects is larely above that 
ot a lioy 01 girl aged eleven or twelve iii Great 
Britain Their mam work is to enable the pupils 
to gam sufticient knowledge to liecome Church 
members Chief stress is laid on vernaculdr reading, 
particularh in relation to relevant portions of 
{Scripture which must be mastered before the candi- 
date can become a member of the Church. They 
are supervised bN missionary superintendents, most 
of whom labour under the disadvantage of lack ot 
knowledge of teaching technique and orgamsation 
of schools The Inspector of Native Schools. 
Salisbury, in his first report to the Department, 
says, I have on record at least 12 superintendents 
who are unacquainted w’lth the Native language 

As the Dnector of Native Education remarks, 
it w’ould serve no useful purpose to attempt a 
meticulous survey of the present curricula m the 
missionary schools He has inherited a medley of 
schools in various stages of growth, staffed for the 
most part by uneducated, unknowledgeable men 
and women, badly paid, inadequate to their duties 
and responsibilities, muddling along without proper 
guidance and without proper buildings or matenals 
The facilities for training of teachers have been 
practically non-existent “ It can be stated with- 
out fear of contradiction that professional traimng, 
in the common acceptation of that term, hardly 
existed in most of these [traimng] centres before 
1928.” 

This picture of the state of native education m 
Southern Rhodesia is by no means umque in Africa. 
There are other British Crowm Colonies where the 
conditions are much the same. 

Nevertheless, the future is promising. A tremen- 
dous effort 18 now being made in every part of 
British Afnca to improve the educational standards 
of the native peoples. There is opposition to over- 
come, it IS true, but most colonies have now a 
Department of Native Education. Most of the 
directors are men of courage, able, like Mr. Jowitt, 
to express clearly and forcefully the underljong 
social aims of an education system and its require- 
ments, and possessing his faith that most of the 
native peoples of Africa are educable up to a very 
high standard. A properly organised system of 
education for the native peoples of Africa is the 
first requisite to the building up m Africa of 
a people able to enter into co-operative partner- 
ship with the Europeans in the task of develop- 
ing the immense natural resources of a mighty 
oontinent. 
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I Origin of Coral Reefs. 

, The Coral Reef Problem. By Prof. William Morris 
I Davis (American Geographical Society Special 
Publication No 9) Pp vui +596 + 16 plates. 

1 (New' York American Geographical Society, 
192vS ) 6 dollars 

I N 1913 Pi’of W. M Davis began to investigate 
the controversial subject of the origin of 
' coral reefs Since that time he has wTitten numer- 
I oils papers, and travelled many thousands of miles 
! to .see reefs for himself Thi.s present volume in- 
I corporates the material of those papers and voyages, 
and enables those interested in coral reefs to obtam 
his views conveniently 

The appearance of this book is an event of con- 
siderable importance in geographical literature. 
Most WTiters on coral problems have been biolo- 
gists, with the result that speculations on the 
origins of the different tj-pes of reefs have been 
somewhat varied and often have had but slight 
reference to the fundamental teachuigs of geology 
and physiography. It is not intended m any w'ay 
to Ignore or belittle the great importance of the 
biological study of reefs far from it. But it is 
questionable how' far a study of reef features and 
details IS able to throw' any light on to the origin 
of the reef as a w'hole Looked at as an entity, a 
reef must clearly bear a close relation to the island 
or mamland w'hich it borders, and if a reasonable 
mterpretation is to be made of its origm, the 
physiographical characteristics of the shoreline 
must receive careful consideration If, on the 
other hand, we are dealmg with atolls, little direct 
evidence of their origin can be obtained from them. 
But, by deduction, w’e may draw certain conclu- 
sions about atolls from a study of elevated reefs 
or barrier reefs of other areas In fact, the greatest 
difficulty of the whole coral problem is the origin 
of atolls . and a final answer to it can probably 
only be given when, if ever, we have a large number 
of deep borings made through characteristic atoll- 
reefs. Meanwhile, geographers, geologists, geo- 
physicists, and biologists are able to help m solving 
this mystery by deduction until such borings are 
made. 

It is, then, in the stress laid upon the physio- 
graphical and geological side of the problem that 
Davis has made such an important contribution 
to the already voluminous literature on the subject. 
Whatever criticisms may be passed on the book, 
it must be admitted, frankly and sincerely, by aU 
who are interested in coral reefs, that Davis has 
succeeded in throwing much new light on the 
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IiK-Meiiife awaiting .solution, and in tocusing atten- 
tion on an aspect of the subject which had been 
sadly neglected The interesting fact which stands 
out so clearly from Davis’s work is that w^e are 
brought bacli once again to Darwin’s view's on the 
origin of reefs, which W'ere first expressed more 
than eighty years ago Since then numerous 
other theories have appeared, all of which have, 
directly or indirectly, made some contribution to 
the problem, but their mam characteristic has been 
that they did not agree with the subsidence theory 
of Darw’m and Dana. Davis, after reviewing these 
theories, and applying his deductive methods to 
the study of reefs both m the field and from charts, 
finds much evidence for reverting, with one or two 
minor modifications, to the Darwm-Dana hypo- 
thesis. 

The only theory which Davis considers is a 
serious rival to the Darwm-Dana theory is the 
glacial control theory of Daly. It is not relevant 
to review here the ments of this theory, but it is 
important to appreciate that much of the future 
work on reef origins will probably involve fluctua- 
tions of sea-level and oscillations of sea tempera- 
ture in the glacial period The locking up of water 
m the great ice-caps appears to be an accepted fact : 
but we have still much to learn about the ice age, 
and if, as Deperet and others suggest, we have to 
deal with not one, but several fluctuations of sea- 
level in recent times, the coral problem may take 
on an even more comphcated aspect than it has at 
present Further, if we are to assume subsidence 
—often of great magmtude— we must consider 
seriously how such movements can occur. Is it 
enough, in other words, to assume that such sub- 
sidence has taken place because deductions drawn 
from a study of reefs lead us to think so ? Must 
we not review’ the evidence in the light of recent 
geophysical work on the earth’s outer shell ? 

The book is divided into two parts and contains 
an excellent bibliography The first part deals 
with the leading theories of coral reefs : the 
theories are stated and criticisms advanced. The 
second, and by far the larger, part of the volume 
is devoted to the study of the facts of the problem. 
It is rather difficult to read this second part : so 
many points are reviewed and so many cases cited, 
that to assess adequately the real value of the 
subject matter necessitates either a visit to critical 
areas, or, at least, a careful study of large-scale 
charts. Neverthete, the facts are marshalled in 
a masterly way, and much convincing evidence is 
brought together to show that Darwin’s views are 
often better able to explain the known phenomena 
No. 3135, VoL, 124] 


of various types of reefs than are those of any 
other worker 

On the other hand, one cannot avoid the feelmg 
that, at times, Davis has allowed deduction to play 
too big a r61e m the matter, even though he him- 
self admits, in such cases, the theoretical nature 
of his reasoning For example, the explanation of 
certam features observable in the Fiji Islands is 
related to a moving anticline, so that, as the anti- 
clme passes, reefs alternately rise and fall. Or, 
again, in his account of the Great Barrier Reefs of 
Austraha, Davis bases much of his evidence on 
some work of Andrew’s in northern New South 
Wales Andrews there postulated a three-cycle 
development, which, Davis suggests, may also 
possibly apply to the Great Barrier Reefs Quite 
apart from the fact that Andi’ews later modified 
his views, and so undermmed the possibility of 
such an application, it does seem rather un- 
necessary even to try to extend a process of 
evolution relative to a region W’ell to the south of 
the Barner, to the reef area itself, which extends 
over one thousand miles Deduction may be 
earned too far. 

The volume contains an admirable and brilliant 
review of the coral problem, and the deductions of 
the author are usually clear and incisive But 
there is yet much to learn about coral reefs, and the 
honest doubter may be excused if he asks for yet 
more definite knowledge about particular reefs 
and views somewhat cntically the circumstantial 
evidence that Davis presents in favour of a com- 
plete acceptance of Darw’in’s view’s. 

J A Steebs. 

The “Index Kewensis”. 

Index Kewensia Plantarum Phanerogamarnm. 
SuppUmentum septmum nmina et synony- 
ma mmum generum et speciemm ab initio 
anni MDCCCCXXl usque ad finem anni 
MDCOCCXXV nonnulla etiam antea edita com- 
pkeiens Ductu et consilio A W. Hill. Con- 
fecerunt Herbarii Horti Regii Botanici Kewensis 
Curatores Pp m+260 (Oxford: Clarendon 
Press ; London . Oxford Umversity Press, 1929.) 
76a. net. 

T he monumental “ Index Kewensis ” and its 
successive supplements are recognised as an 
indispensable part of the equipment of anyimportr 
ant botanical institution, affording as they do % 
ready means of reference to the names, the first 
places of publication, and geographical distnbul^ 
of all the known genera and species of flo"«^“ 
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plants published from the year 1753 do^\n to the 
])resent day In orks of this character, the prompt 
appearance of the successive issues is of great 
importance, and it is therefore highly gi'atif\ing 
that nev arrangements, mentioned in the preface, 
have made it possible to publish the seventh 
Supplement, i\hich covers the peiiod 1921-25, onh 
three years after the appearance of the sixth, ^\hlch 
covered the preceding quin<|uemiium, 1910-20 
It may not be out of place to mention here a few 
of the many vays in which the Index is of service 
If any question arises as to the coiTeet or original 
way of spelling of a botanical name, the onginal 
spelhiig can be obtained from the Index, though 
obvious errors are of course corrected. Those 
interested m horticulture or economic botany may 
find out the native coimtries of the plants with 
which they are deahng and verify the names by 
means of comparison with the original descriptions 
cited in the Index To the research worker in 
the systematic botany of the flowering plants, the 
Index, and especially its supplements, are abso- 
lutely indispensable, in view of the widely scattered 
nature of the literature in illustration of this 
fact, it may be mentioned that about four hundred 
different periodicals were examined during the 
preparation of the present Supplement. 

As each successive Supplement has been pre- 
pared, it has been the aim of those responsible to 
adopt any practicable modifications which would 
increase the general usefulness of the Index without 
altering its format. From the third Supplement 
onwards, lists of addenda, which were found to be 
very troublesome to consult, have been omitted, 
any new or corrected entries being inserted in the 
next issue. From the fourth Supplement, the dates 
of publication, so important for purposes of priority, 
have been inserted in all cases. The geographical 
information supplied is now much more detailed, 
the precise country or province being stated wher- 
ever practicable. Where new names are based on 
previously pubhshed ones, the latter are cited so 
that the connexion between the two names may 
be apparent. 

A novel and invaluable feature incorporated 
in the present Supplement is a separate list of 
new genera, arranged under their families. This 
enables a botanist who is interested in one parti- 
cular family, such as Orchidacese, for example, to 
see at a glance what new genera belongmg to this 
family are contained in the supplement, informa- 
tion which is unobtamable from other sources 
without a pafohibitive expenditure of time. 

The present Supplement contains 260 pages, as 
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compared with 222 in Supplement VI., the increase 
being due partly to the increased activity of 
botamcai research during the period, and partly 
to the inclusion of many references w’hich had been 
generally overlooked owing to their having been 
pubhshed in obscure periodicals or books. As 
regards the general style and typography, it may 
.suffice to say that the present volume worthily 
upholds the high traditions of the Clarendon Press. 

We are glad to see that Supplement VII. 
has been published only thiee 3 ears after the 
appearance of Supplement VI The War naturally 
caused a delay 111 the appearance of Supplements 
V and VI , but now, thanks to a special assistant 
(Jliss M. L Green) having been added to the 
Herbarium staff to supervise the laborious work of 
preparmg the Index, the progress of the work has 
been considerably expedited We notice in the 
preface that during the past tw^eiity-two years 
the work of supervismg the preparation of the 
Index has been entrusted to Dr. T. A. Sprague, 
who has earned out the work with great ability. 

^ Sir Thomas Clifford Allbutt. 

The Right Honourable Sir Thomas Clifford Allbutt, 
K.CB A Memoir by Sir Humphry Davy 
Rolleston, Bart. Pp vii-f 314 + 3 plates. (Lon- 
don : Macmdlan and Co , Ltd , 1929.) ISs net. 

I T is fittmg that Sir Humphry Rolleston should 
write a memoir of Sir Clifford AUbutt, his 
immediate predecessor in the chair of physic at 
Cambridge Sir Humphry w'as closely associated 
with him in the great “ System of Medicine ”, 
which has become a classic, and is near akin m his 
mental equipment both professionally and in his 
wide outlook. The memoir is so easy to read that 
only a close scrutiny shows how’ great has been 
the pains taken to get the facts accurately, to 
verify the references, and to maintam a due sense 
of proportion. All this Sir Humphry has done to 
perfection, and has succeeded in presenting a charm- 
ing portrait of a learned physician who was also a 
cultured gentleman. 

Bom in 1836, a Yorkshireman, the son of the 
vicar of Dewsbury, Clifford Allbutt knew Charlotte 
Bronte and had seen Emily. He was thus able, 
in later life, to give a clear presentation of the 
position of the BrontSs and to dispel the myths 
which were beginning to form round this remark- 
able family. As the son of a north-country vicar, 
he was not overburdened with wealth, but a classical 
scholarship defrayed the cost of his education at 
C^us College, Cambridge, from 1855. He decided, 

Yl 
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]i<j\\e\er, to read science instead of classics, and 
took his degree after obtaining a first class in the 
Natural Sciences Tripos, gaining distinction in 
chemistry and geology. By this time he had shown 
some literary ability, had thought of becoming 
an artist, and had interested himself in music 
The necessity of earning his living turned his 
attention to medicine. He entered St. George’s 
Hospital, quahfied, and settled in practice at Leeds, 
devoting himself from the begmiung to medicme, 
and keeping himself during the lean years by 
writing for both lay and professional reviews. 

Sir Humphry has taken Allbutt’s life year by 
year, and elucidates his work by a runmng com- 
mentary which illustrates the mam facts of a busy 
life with clearness and precision. First, the 
strenuous period (1861-1889), when as a physician 
he built up so great a consultmg practice that he was 
nearly overwhelmed and accepted a commissioner- 
ship m lunacy (1889-1892) as a relief. Lastly, 
the years (1892-1926), when he was Regius pro- 
fessor of physio in the University of Cambridge, a 
dignified post in which he found full scope for his 
many activities. During a portion of this last 
period, the similar post at Oxford was held by an 
equally remarkable man— Sir Wilham Osier. Both 
were outstanding m their generation ; in many 
points their characters agreed, in many they 
differed : Allbutt, a great English gentleman with 
the culture and something of the outlook of the 
older physicians, his thought based upon classical 
models, Osier a great humanist, with a wide 
knowledge of men gained in all parts of the world, 
one who looked forward rather than backward, 
versatile in all things, the founder of a school, 
endowed with an impish spirit he could not always 
restrain, which would have been quite foreign to 
Allbutt. Both were great teachers and brought 
to their classes an extensive knowledge of disease 
gained at the bedside. Both served their genera- 
tion by writmg text-books of world renown, so that 
their knowledge was not confined to the limited 
few who came mto personal relationships with 
them. Both were absolutely honest in word and 
in deed, and both desired to advance professional 
knowledge by a wider education of the medical 
student, Allbutt by hnkmg up human with animal 
pathology, Osier by improving historical know- 
ledge and inoulcatmg a love of the great masters 
in medicine and surgery 

These resemblances and these differences Sir 
Humphry brings out to admiration, and thus pre- 
sents a picture of Allbutt as a leader of the medical 
professicHEU Incidentally, he shows how recent is 


the use of the clinical thermometer Wunderlich, 
the second edition of whose book “ On the Tempera- 
ture m Disease” was translated m 1871, used a 
thermometer nearly a foot long and left it in the 
patient’s armpit for twenty to twenty-five minutes. 
Allbutt, 111 1867, had a short clinical thermometer 
made It measured six inches in length, cost 
7s. 6d. m a case, and recorded the temperature in 
five mmutes. The length of the instrument was 
afterwards reduced to three inches, an index was 
supphed, Fahrenheit’s scale was employed instead 
of the Centigrade, w'hich would have been better, 
and by 1876 it was becoming standardised. 

The book is illustrated with tw^o portraits of 
Clifford Allbutt, which his friends vill recognise 
as excellent likenesses, and there is a remarkably 
satisfactory index. 


Heat Engines. 

Steam and other Engines. By J Duncan. Revised 
and enlarged edition. Pp. xi-t-536. (London: 
Macmillan and Co., Ltd , 1929 ) 6s. 


I T has been very difficult during the last few 
years to recommend a text-book to the be- 
ginner in the study of heat engines, but it may be 
said that this new edition, contaimng as it does a 
treatment of the reciprocating steam engme, steam 
turbine, and internal combustion engine, has almost 
solved the difficulty. Entropy, total heat-entropy 
diagrams, and the mathematical treatment of 
steam turbines, are usually intended for advanced 
students , and to some extent their inclusion 
renders the book a little advanced for the first 
year man, while, on the other hand, the second 
year student will certainly find the treatment given 
rather insufficient. It would have been preferable 
to omit such semi-advanced matter and devote 
a special chapter to the study of condehsers and 
air-pumps instead of using only four pages, and 
these mainly concerned with the marine condenser, 
for this important section of heat engineering. 

Considerable additions have been made both in 
subject matter and illustrations, and these have 
been treated in the light of modern engineering 
practice. The chapter on the properties of steam 
calls for special comment. Here the author has 
added to his charts, so as to cover the highej 
pressures and temperatures now met with in large 
steam plants, and a valuable feature is the diagrawi 
showmg the variations of specific heat of supw| 
heated steam at constant pressure with tempi^ 
ture and pressure. It is resettable, however, w 
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liquid heat of ^uter and specific volume of super- 
heated steam, when the former can be read directly 
from Callendar’s steam tallies and the latter be 
calculated from the rational formulse, also included 
in his tables 

It IS surprising lion man\' modern WTiters dealing 
Auth the action of steam in the cycles of a recipro- 
cating engine still adhere to the old theory that 
initial condensation is almost exclusively respon- 
sible for all the losses, although it has been re- 
peatedly sliorni by eminent authorities that this 
IS not the case. The author is not altogether 
exempt from this criticism, despite the fact that 
‘ leakage ’ is mentioned in a small paragraph. 

The chapters on mternal combustion engmes 
form a welcome addition. The matter is well 
developed and the illustrations are numerous and 
well chosen, especially those dealing with the 
heavy oil engines, which are all of modern design. 
This part of the book, together with the descnp- 
tion of a high-pressure marine steam plant, should 
prove of great interest to all engineermg students. 

The descriptive matter is very clearly developed 
throughout the book, indicative of the author’s 
expenence of good teaching practice, and the new 
edition can be said to be a distinct acqmsition to a 
student’s bookshelves. 


Our Bookshelf. 

Geology of Gold {South Africa, Australia, New 
Zealand). By E. J Duim. Pp. x+ 303 + 163 
plates. (London : Charles Griffin and Co., Ltd., 
1929.) 35s. net. 

This treatise is founded on the author’s personal 
experience in South Africa, Australia, and New 
Zealand In the first-named country he spent many 
years, from about 1872 to 1886, when he left for 
Australia. His knowledge of the geology of these 
countries, especially in regard to the occurrence of 
gold, is perhaps umque. It is not quite up-to-date 
in regard to South Africa ; although m the early 
days Dunn was a pioneer in South African geology, 
havmg given the first description of the Bretoria 
Series under the name of Lydenburg Beds, and liie 
name of Dwyka to the famous glacial conglomerate. 

The book contains much material founded on 
the author’s observations in mines he has reported 
on ; and his notes and diagrams are of consider- 
able mterest m connexion with ore genesis. In 
twenty-two chapters, the first of which is an mtro- 
duotory description of the earth’s crust, he deals 
with country rocks, fissures, faults, lodes, dykes, 
veins, indicators, conglomerate reefs, walls of lodes, 
sources of gold, solubility of gold, secondary de- 
poiition of gold, metasomatic gold, minerals associ- 
ated with wld occurrence, the forms of lode and 
alluvial gofi respectively, the distribution of lode 
and alluvial gold, deep leads, high-level leads, and 
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I gold in glacial deposits A special chapter is de- 
! voted to a description of the famous Mount Morgan 
mme in Queensland, which, from its inception to 
' the end of June 1926, yielded 5,305,979 ounces of 
' gold and 139,427 tons of copper, of the aggregate 
value of £29,739,276 This chapter is of especial 
I interest, as the author had an opportunity of study- 
I mg the secondary emiched ore, which is a feature 
1 of the Mount Morgan mine On the occasion of the 
I author’s first visit, the daily jueld from this ore 
I amounted to 1000 ounces of gold Exact surveys 
I were made by the author while yet the mine was 
j m a youthfuf stage, and at intervals, until the last 
i of the secondary ore was removed In this way a 
j record V as secured, and a complete suite of samples 
I collected, which in the end was presented to the 
Victorian ]\Iine8 Department. 

Special attention is given by the author to the 
occurrence of alluvial gold, from Avhich the bulk of 
the gold production of Austraha has been derived, 

' and the author’s photomicrographs of the different 
1 forms of alluvial gold are of great interest and in- 
valuable for reference and comparison. There ^e 
I 250 photomicrographs, of which 60 are of alluvial 
gold and the remainder of lode gold and country 
rocks. The 172 diagrams (plans and sections) illus- 
trate the occurrence of lodes and veins, faults, 
dykes, saddle-reefs (Bendigo, Victoria), in^cators, 
auriferous conglomerates (Transvaal), and alluvial 
deposits. B. H. Hatch. 

The Nautical Almanac and Astronomical Ephemeris 
for the Year 19S1 for the Meridian of the Royal 
Observatory at Greenwich Standard edition. 
Pp. vii + 865. (London : H.M. Stationery office, 
1929 ) Paper, 5s. net ; cloth. Is net. 

This issue marks an epoch m the history of the 
“ Nautical Almanac ” ; it is the first drastic re- 
vision of its general arrangement since 1834. All 
elements that were formerly given for Greenwich 
mean noon are now given for mean midmght ; also, 
all the data referrmg to the sun are grouped to- 
gether, and the same is done for the moon. The 
rectangular co-ordinates of the sun are given for 
midnight only, but first and second differences are 
printed, also auxiliary interpolation tables. The 
co-ordinates are given both for the equinox of 
1960-0 and for that of 1931-0. It is desired to 
encourage the use of the 1950 equmox, and tables are 
given for reducing observed positions to this equinox. 

Eor the convenience of users of calculating 
machines, both natural and logarithmic values of 
the sun’s radius vector, Besselian day numbers, 
etc., are given. Much fuller information than 
before is given relating to the satellites of the 
planets. These include satellites VI. and VII. of 
Jupiter, but not VIII. or IX. ; it is to be hoped that 
they may be included in the future. The list of 
observatories has been revised and extended. The 
inclusion of Uranibourg among “Former ob- 
servatories ” will be welcomed. The table of Julian 
days has been expanded, and now includes day 0 
of each month from 1850 to 1940 ; outside these 
limits there are reduction tables, which diminish 
the risk of error. 
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There aie two interesting essa\h ui the volume , 
thatontlieealciidansbyOr J K Fothenngham, 
and it gives full details both of ancient and modem 
calendars We learn that Ptolemy Euergetes 
anticipated Julius Csesar m 238 b c in trymg to 
introduce a leap day every fourth year ; but the 
attempt remained unsuccessful until two centunes 
later. The other essay is on time, and contains the 
statement that in the 1933 Almanac the short- 
period nutation terms will be included in sidereal 
time, which vill be given to the third decimal of 
a second. This is in recogmtion of the great 
improvement m clocks in recent years, as a result 
of which it is considered desirable to be able to 
obtain mean sidereal time, freed from nutation. 

Dr Cowell ascribes much of the credit of the 
improvements in the Almanac to the deputy 
superintendent. Dr. L. J. Comrie. 

Th Earth and its History ; a Text-book of Geology. 

By Prof. J. H. Bradley, Jr. Pp vii + 414. 

(Boston, New York, Chicago and London: 

Ginn and Co , Ltd , 1928.) 12s. 6d. net. 

This book is “ written for the general student who 
desires to be intelligent about the earth ”, but as 
a guide with that laudable object it cannot be 
regarded as wholly satisfactory. It is written in 
a vigorous and picturesque style, and is copiously 
illustrated with many excellent illustrations. Un- 
fortunately, the author appears to have lost touch 
with modem advances m geology The treatment 
of isostasy IS feeble. The views of T C Chamberlm 
dominate m the discussion of cosmogony and 
orogenesis, and it is suggested that the belief in 
a formerly molten earth is fast losing its popularity. 
This is not the reviewer’s experience. Tne account 
of the age of the earth is very inadequate, for the 
author has clearly not yet liberated himself from 
the former prejudice in favour of a ‘ 100 million 
year’ earth. He is sceptical of the validity of 
radioactive methods—for no good reasons— but 
compromises with a chart showing 225 million 
years for the Cambrian and 500 million years for 
the oldest Arch«eozoic. Such a compromise is 
highly unscientific, for there is no evidence whatso- 
ever, and never has been, supporting figures of 
this order. One would expect a new book on 
geology to refer to the investigations earned out 
under the auspices of the Carnegie Institution in 
the field of vuloanology, but here there is no 
mention of any such recent work. Despite its 
attractive features, the book cannot be regarded 
as other than old-fashioned in its treatment of 
current problems. 

Badium Treatment of Cancer. By Stanford Cade. 

Pp. X -I- 158 H- 13 plates. (London : J. and A. 

Churchill, 1929.) 15s. 

Thb author states in the preface that in this book 
he has tried to illustrate the technique of radium 
in csiinoer in various anatomical situations and some 
of the ri^ults obtained by it by quoting selected 
oases. After a few short chapters on radioactivity, 
the methods of irradiation and the general prmciples 
of ra(Bum therapy, the authm: describes, often with 
the aid of oolomsw plates, the surgical methods at 
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present in vogue in the treatment of cancer by 
means of radium. 

The book will probably prove of much interest 
to surgeons who require detailed information of 
this character. They may have some difficulty 
in the section on p. 6, devoted to units, as some 
of the statements require correction. The author 
says that the principle underlying modern radium 
therapy is that of prolonged irradiation with small 
doses. It might reasonably be objected that the 
main principles underlying this therapy are of a 
much more general character than one aspect of 
the time factor 

The book is well produced, and some of the 
coloured plates give good impressions of the local 
effects which can be got by means of radium 
inserted into the tissues. 

Field Book of North American Mammals : Descrip- 
tions of every Mammal knom north of the Bio 
Grande, together with Brief Accounts of Habits, 
Geographical Banges, etc By H. E. Anthony. 
(Putnam’s Nature Field Books) Pp. xxv + 
625 + 48 plates (New York and London : 
G P Putnam’s Sons, 1928 ) 15s. net. 

In this convenient volume, which the field natural- 
ist can without grumble slip into his holiday 
baggage, or on occasion into his pocket, are de- 
senbed 1445 species and subspecies of mammals— 
the full conmlement of the Amencan continent north 
of the Rio Grande. It is a masterpiece of condensa- 
tion, discussing in detail the habits and characters 
of at least one prominent species in each groujp, and 
statmg geographical ranges and external charac- 
ters sufficiently to guide the layman in almost every 
case to the identity of even related species and 
subspecies The task of identification is lightened 
by 32 plates, each containing from two to thirteen 
excellent coloured figures, by abundance of lively 
and characteristic pen drawings and photographs, 
and by maps illustrating the distribution of geo- 
graphical races. The author has produced a model 
of what a field-book ought to be 

Inst of the Vertebrated Animals exhibited in the 
Gardens of the Zoological Society of London, 
1828-1927. Centenary edition in 3 volumes. 
Vol 1 : Mammals. % Major B. S. Flower. 
Pp. ix-f419. (London. Zoological Society of 
London, 1929.) 25s. 

Dueing the hundred years of its existence the 
London Zoological Gardens have exhibited no 
fewer than 949 species of mammals, representmg 
probably most of the forms ever likely to be seen 
in captivity. This systematically arranged hst, 
however, is much more than a historical catalogue 
of zoo exhibits. It is a valuable work of reference, 
giving the standard scientific name of each species, 
references to the origmal description and, to a 
figure where such exists, synonyms, and not least 
mterestmg, the popular, local, or trade name. Th^ 
first and last of these items ought to make for thi 
standardisation of popular and scientific names 1 
the exhibits of museum collections, where a lag 
of uniformity in different institutions tends ■ 
confuse the ordinary visitor. 
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Letters to the Editor. 

[The Eilitot does not hold himself responsible for 
opinions expressed by his corespondents Xetiher 
can he undertake to letiun, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other paif of Natcjke No notice is taken 
of anonymous communications ] 

Continents and Oceans. 


way possible The be^t way to explain what I mean 
IS to consider the one contment which is abnormal. 
South America does not ' look straight One feels 
that it IS necessary to give it an anti-clockwise twist 
to get it right. Looking now at North America, one 
does not have that feeling, it already looks straight ; 
while Australia is itself almost rectangular with sides 
parallel to the network. Afiica is quite upright, and 
11 hen one considers the whole block of Africa, Europe, 
Ama, and Australia, one feels that in any different 
oiientation it would not ht the framework of the 


Eveb since Wegener published in 1915 his remaik- 
able theory of the drift of the continents and the 
movement of tlie poles, most of us have viewed a maji 
of the world vith entirely different eyes, and it has 
become almost instinctive to look for eoiTespondeuces 
betveeii the outlines of the continents and relation- 
ships between the continents and the oceans. 

In this short 


Mercatiji chart I find it impossible to put this m a 
inoie concise form or to express the sjunmetry m 
mathematical language ; but every one who vill take 
the trouble to look at the map will see what I mean. 
That the land masses are sjnnmetrical to the network 
of a Mercator chart simply means that they are 
sjTnmetricdl to the eaith's axis, thus I feel justified 
in considering 


note I vish to 
comment on 
three or four of 
these relation- 
ships which have 
struck me in my 
owTi contempla- 
tion of the sub- 
ject. I imagine 
that they have 
all been noticed 
before, but I do 
not remember 
seemg any dis- 
cussion of them 
A thmg which 
has struck me 
over and over 
agam is the sym- 
metry of the 
present distribu- 
tion of land and 
sea with refer- 
ence to the pre- 
sent position of 
the earth’s axis. 
The north polar 
ocean is almost 
circular m shape 
and the pole is 
practically at the 
centre of the 
circle. Antarc- 
tica is a circular 
contment and 



tins good evi- 
dence of the 
symmetrical ar- 
rangement of the 
present distribu- 
tion of land and 
sea 

There is an- 
other character- 
istic of the pre- 
sent distribution 
of land and sea to 
which I person- 
ally have never 
seen any refer- 
ence, namely, 
that, with one 
small exception, 
all the continents 
have oceans for 
their antipodes. 
That this might 
be expected to a 
large extent fol- 
lows from the 
fact that theland 
masses are 
largely concen- 
trated in one 
hemisphere, but 
I do not think 
many realise how 
completely the 
relationshif) is 
carried out in de- 


the south pole is 
at its centre. 

The great land masses of the northern hemisphere 
send out protuberances towards the south which, 
roughly speakmg, all extend to the same latitude, 
leavmg a belt of ocean eneirclmg the globe between 
latitude 40° S. and 70° S., which can truthfully be 
described as being symmetrical about the earth’s axis. 

These three examples of sjunmetry are clear and 
striking, but there is another example wbch, although 
less striking, appears to me to be of equal importance, 
and that is the onentation of the land masses them- 
selves m relation to the earth’s axis. If my reader 
will open an atlas at the map of the world on Mercator’s 
projection, he will, I think, notice the following pomts. 
In the firs^lace, the continents appear to be standmg 
upnght. Imis appearance is largely due to the north- 
south trend of the inain mninsmas, but there is much 
more in II Ibaa that. The main continental masses 
appenr to nM be^n placed in the rectangular network 
of the J^jeotion m tiie most symmetrical 


1- tail. 

In Fig. 1 the 

distribution of land and sea m the two hemi- 
spheres IS represented in such a way that every 
point in the northern hemisphere has its antipode 
supe^osed upon it. The land of the northern 
hemisphere is mdicated by honzontal hatching, 
and the land of the southern hemisphere by vertical 
hatchmg. In the southern hemisphere there are 
four large land masses and it will be seen that 
three of these fall completely free of the con- 
tinental blocks of the northern hemisphere, and the 
way m which Antarctica and Austraha find oceans 
to fit them IS almost uncanny. The southern part of 
South America is the only contmental land of the 
southern hemisphere which has a continent as its 
antipode m the northern hemisphere : Is it significant 
that this IS the only contment which we felt was not 
symmetncal to the earth’s axis and required twisting to 
bring it straight, a twist which, it may be mentioned, 
would brmg it clear of its Asiatic antipode ? 
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Tlie relationships wliioh I havo mdu-titod mtt> be 
entiiely toituitous or they may have a deep sig- 
nificance. I do not wish to discuss here which is the 
more probable, but I cannot help remarking that the 
ctoces agamst so many indications of symmetry 
bemg merely accidental must be very large. On the 
other hand, if they are not fortuitous but mdicate 
some tendency to symmetrical distribution, that 
tendency must always have existed, and must be 
taken mto account when discussmg shifts of the pole. 
I do not wish these remarks to be considered to be 
evidence agamst the Wegener theory, for I feel more 
strongly than ever that only by a shift of the con- 
tinents can the climates of other geological ages be 
explamed. 

G. C. Simpson. 

Meteorological Office, 

Adastral House, Kmgsway, W.C.2. 


Raman Spectra in Atmospheres Surrounding 
Metallic Arcs. 

The spectrum of the mercury are m an atmosphere 
of carbon dioxide at a pressure of 6 cm. of mercury 
contams two faint Imes oomoidmg in position with the 
two Raman hnes recorded by Rasetti (Nature, Feb. 9, 
1929). Our spectrogram was taken m connexion with 
a study of the spectrum of the mercury arc (Fig. 1) 



in atmospheres of foreign gases {Indian Jow. Fhya. 
iv. 2, pp. 179-193 i 1929) ; 


1 Exciting Line 

1 Eaman Line 

dv 

Rasettl’s 

Value. 

K. 


X. (Int.) 

V. 

2536 

39413 

2622 (1) 
2628 (1) 

38124 

38034 

1289 

1379 

1284 ±10 
1392± 10 


That these faint lines are Raman lines of carbon 
dioxide IS supported by the fact that they disappear 
whera. carbon dioxode is pumped out and do not 
mwpear on the introduction of hydrogen. Other 
bright intra-violet lin^ also show the corresponding 
Raman lines, which, however, are famter than the 
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above. This observation suggests a method of pro- 
ducmg the Raman spectra of gases by running the 
excitmg arc m an atmosphere of the gas An attempt 
to obtain the Raman Imes of carbon tetrachloride m 
the visible region by running a mercury arc in an 
atmosphere of carbon tetrachloride vapour was in- 
conclusive on account of the complex band spectra 
occunmg in the region. 

Our results with carbon dioxide suggest a possible 
origin of at least some of the faint unclassified lines 
observed m all spectra We have tested this hypo- 
thesis m the case of zinc and mercury, using Coblentz 
and Geer’s extreme infra-red emission frequencies of 
mercury and zinc given in Kayser’s “ Handbuch der 
Spectroscopie ”, believuig that they are molecular in 
origm. In the arc the formation of molecules, even 
m the case of monatomic vapours, is favoured by the 
presence of excited atoms. We find that m a con- 
siderable number of cases there are famt Imes of 
mtensity 1 or 2 corresponding to the calculated 
values. Moreover, nearly all these Imes are marked 
nebulous , as an example may be mentioned the 
nebulous mercury line at 2687. 


Exdtmg Line 

Eaman Line 

dv 

Observed 

Infra-red 

Frequency. 

A 


A (Int) 


2536 

39413 

2686-67 (1) 

37209 

2204 

2206 (4-53 iu) 


The above Raman line disapp’ears when the arc is 
cooled (Fig. 2), a fact easily explained as due to the 
reduction in the concentration of the scattermg 
molecular centres. Some of the faint lines of as yet 
unsown ongm in the spectra of many celestial bodies 



Pressure 

(approx.) 

a-Omtif. 


0-1 tnw. 


PlO 2 

may turn out to be Raman lines produced in this 
manner. Allen (Nature, Jan 26, 1929) has given 
reasons for behoving that certain faint Imes in the 
secondary spectrum of hydrogen have a similar 
ongm, the excitmg radiation bemg the first few hnes 
of the Balmer series Kothari (Nature, July 20, 
1929) has adduced reasons for believmg that the faint 
Fraunhofer lines are probably due to similar excitation 
and subsequent absorption, in the chromosphere of 
the sun. 

A paper giving details will be published elsewhere. 

B. Vbnkatbsachar. 

L. SiBAIYA. 



Norman Lockyer and the Total Solar Eclipse 
of 1875. 

May I, for the sake of historical accuracy, beg leav#^ 
to comment on two conflicting passages in the reo6n%j 
published volume, “ The Life and Work of Sir Normw 
Lockyer ”, both refemng to the total solar echpe#™ 
1876 . 

On page 82 it is stated that m Siam, clouds covi M 
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till* Mill lit tile time of totalitj, and that the failure to 
ulitaui ub&en'ations was disastrous from Loekyer’s 
|ioint of view But m another place, page 245, it is, 
on the contrary, remarked that Lockyer toimd stionet 
ftuppoit for his dissociation hypothesis in the results 
ot the 1875 echpse observations 

A biief statement of the facts relatmg to this 
echpse may serve to remove the confusion to which 
these conflicting passages may give use. 

The Committee of the Eo>al Society nhich organ- 
ised the expedition decided to dii ide it into two sec- 
tions, one of which was to proceed to Siam, while the 
other was to establish itself in Cnmorta, one of tlie 
Nicobar islands When it appeared that Lockver 
could not leave England at the time, owing to other 
duties, I was appointed head of the w’hole expedition 
so long as it remamed muted, w’hile Sleldola w^as to be 
leader of the Camorta section after their separation. 
It was this latter division that met with bad weather, | 
the sky m Siam being cloudless. The results of the 
expedition were worked out jomtly by Lockj^er and 
myself and were published m the Transactions of the 
Royal Society {1S18, Part 1). The photographs showed 
the calcium lines H and K, as well as some hydrogen 
lines at the base of the corona, but no other metallic 
lines. Abthub Schuster 

Yeldall, 

Twyford, Berks. 


Sir Arthur Schuster's letter gives interestmg m- 
formation about the 1875 eclipse, which the biography 
of Sir Norman Lockyer (for the relevant portions of 
■which I am responsible) might well have included. 
It is not made clear there that the British expedition 
divided into t-w o sections . apparently I assumed that 
Camorta w’as in Siam ' 

I have no reason to think, however, that there is 
any material maccmacy in the passages referred to, 
although I have not now access to the papers before 
me when writing Certainly the passages are not I 
conflicting. The flrst states that Meldola, who was | 
Lockyer’s regular assistant, had a special programme 
of work arranged for him ; that the expedition was 
fiTutless through clouds, although other parties were 
better favoured , and that the misfortune was dis- 
astrous for Lockyer, who was left to develop his ideas 
■without the guidance of observation at a crucial 
pomt. The second passage states that he found 
strong support for his ideas in the results of the 
eclipse observations 

It is evident that observations might support 
existmg ideas without givmg guidance for future de- 
velopment — ^which IS just what occurred m this m- 
stance. What Sir Arthur Schuster makes clear, and 
IS not stated m the biography, is that the better 
favoured other parties mcluded a section of the British 
expedition. Herbert Dingle. 

Imperial College of Science and Technology, 

Nov. 16. 


Combustion of Acetylene. 

In Nature of Nov. 16, p. 761, Messre. G. B. Kistia- 
ko'iysky and S. Lenher announce that they have 
recently demonstrated that “ The oxidation of acety- 
lene by oxygen proceeds at 250°-316° through the 
stages of glyoxal, formaldehyde, formic acid, carbon 
dioxide, and water ” accordmg to the scheme ; 

Oj Oj 

“CHOI — ^CO +HCHO“"^H.COOH— ^COj -fHjO 

XC0+H,0” 
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and that “All these reaction products have been 
isolated ”. 

So long ago as 1905, in a paper entitled “ The Com- 
bustion of Acetylene ”, by Mr. G. W. Andrew and 
myself {Jour Chem Soc., 87, pp 1232-1248) embody- 
ing the results of a detailed experimental study of the 
hiibject, and particularly of the interaction between 
25U" and SoO® of various mixtures of acetylene and 
oxygen in the ratios 2 1 , 1 : 1, 2 * 3, 1 2, and 1 . 3 respec- 
tively— m the course of which polyglycolide (CgHaOjl^ 
had been detected, and both formaldehyde and formic 
acid ihulated and identified— the tollowmg statements 
siimmaiising tlie matter appeared . “ Experiments on 
the slow combustion of acetylene prove that carbon 
monoxide and formaldehyde simultaneous^ arise at 
an eaily stage ot the process, probably as the result 
of the decomposition of an unstable product CoH,02, 
C OH 

such, for example, as ' qjj.. The production of for- 
maldehyde certainly precedes that of steam. The 
whole process may," we think, be represented by the 
tollouing scheme ; 

C H .rC.OHl .CO-j-H.C-0 . HO.C 0 . HO.C.O 
C H"^Lc.OhJ"^ H H OH 

(icoliy CO + hT CO + HaO' 

1 2 3 4 

Below the ignition point the foimic and carbonic acids 
produced at stages 3 and 4, respectively, break down, 
foiming steam and oxides of carbon, whilst above the 
igmtion point the formaldehyde produced at stage 2 
(or possibly also the dihydroxy acetylene at stage 1) 
IS resolved into carbon monoxide and hydrogen,”’ and 
further, that “ the initial stage of the combustion m- 
volves the formation of an oxygenated molecule 
CgHgOj . . . winch rapidly breaks down to carbon 
monoxide and formaldehyde, the last-named product 
being subsequently burnt, through foimic and car- 
bonic acids, to a mixture of CO, COj and steam ”. 

It was also found that “ there is little to choose 
between the rates of combustion observed wuth mix- 
tures correspondmg to 2C2H2-I-O2 and CjHa+O*, 
respectively, below the ignition point An excess of 
oxgyen over and above an equimolecular proportion 
always retards the process ” 

While the recent experiments of Messrs. Kistia- 
kowsky and Lenher have led them to adopt practically 
the same view regarding the mechamsm of the com- 
bustion as we published twenty-four years ago, the 
results of our then expenments can scarcely be recon- 
ciled ■with their statement that “ in packed vessels , . . 
a heterogeneous oxidation direct to carbon dioxide 
and water tal^es place " We found that, on continu- 
ously circulating a CgHg + 3O2 mixture m a closed 
circuit comprising (1) a combustion tube packed ■with 
porous porcelain mamtamed at 380° and (11) apparatus 
for removmg both condensable and water soluble 
products, 96 1 of acetylene burnt gave nse to 84 9 
carbon dioxide, 74 7 carbon monoxide, 32 6 formal- 
dehyde, 68‘6 steam, and 4-6 hydrogen, reckonmg all 
products as gaseous and occupying the same volume 
at the same temperature From this it was deduced 
that of the total formaldehyde theoretically formed at 
stage 2 of the combustion, 4 8 per cent had decomposed 
mto carbon monoxide and hydrogen, 33 9 per cent 
had appeared unchanged in the products, while the 
remainmg 61-3 per cent had been further burnt, 
through formic and carbonic acids, to oxides of 
carbon and steam. 

One outstandmg feature of the explosive combustion 
of acetylene to which we then directed attention, and 
■which distingukhes its case from that of ethylene, is 
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that on eiplosion with less thm its own volume of oxygen, 
no steam toimation (indicative ot the tlierm.i deconi- 
positioii ot rnonoliydroxy-acetjlciic) can be obaei-ved. 
In such circumstances, half the acetylene is burnt 
through CftO, to 2CO +H„ the other half being 
resolved by the heat mto its elements together with 
a small amoimt of methane I therefore agree that, 
in the combastion of acetylene, unlike that ot ethylene 
and of other hydrocarbons, so far there is no evidence 
of a primary monohydroxy-stage, the initial stage 
apparently involving the direct formation of an oxy- 
genated C^HsO, molecule. William A. Bone. 

Imperial College of Science and Technology, 
London, S.W.7, Nov 18. 


High Temperature Allotropes of Manganese. 

In a communication entitled “ A High-Tempera- 
ture Modification of Manganese ” (Nature, Aug. 31, 
1929) Messrs. Persson and Ohman confirmed, by 
means of the X-ray exammation of the lattice struc- 



3, 1 —Microstructure of manganese after heat treatment at various temperatures and quenching In 
"0 , C,2hoursatl220^C 


water x J 00 A, 2 hours at 976“ C , 5, 2 hours at 1075“ 0 , 


ture of a senes of copper-manganese alloys, the 
existence of the allotropic transformation of mangan- 
ese which I had previously found to take place at 
1191“ ±3® C. and showed that its structure corre- 
sponded with that of the tetragonal modification, 
as determmed by Westgren, of manganese obtamed 
by electrolysis. They also found that the critical 
point 1024“ ± 3® 0., on the other hand, did not seem 
to be accompanied by any change of crystal structure. 

Shortly after the publication of my researches on 
manganese {Jour. Iron and Steel Inst., 115, 393; 
1927) I carried out further experiments regardmg 
themierostructure of the high temperature allotropes, 
and in view of Messrs. Persson and Ohman’s results 
they may be of mterest. Fig 1 A and B show the 
microstructures of a sample of manganese which has 
been heat-treated m hydrogen for 2 hours at 976“ C. 
and 1075“ 0. respectively and then quenched m 
water. It is evident on comparmg these structures 
that no change m crystal structure has occurred 
on passmg through the 1024“ C. transformation 
point— which supports the view held by the above 
authors. Fig. 1 0 shows the structure of the same 
sample of manganese which has been heat-treated m 
hydrogemfor two hours at 1220“ C. and then quenched m 
water; a change in structure has obviously occurred. 

Messrs. Person and Ohman suggest that, since 
7-manganese, ie. electrolytic manganese, is m reality 
a high tempemture modification, that is sufficient to 
account for its rapid transformation mto a-man- 
I by heating to 150“ 0. This also accounts 


for the fact that no thermal change was observed 
by me in pure manganese, prepared by distilla- 
tion in vacuo, over ranges of temperature from 3U“ to 
300“ C. Marie L. V Gayler, 

National Physical Laboratory, 

Teddington, Middlesex, Nov. 8. 


The Charge of an Electron. 

Last January I proposed a theory of electric 
charge which led to a definite prediction of the 
numerical value of the constant hcl2ire^ Smee then 
I have been trying to obtain fuller insight mto the 
more obscui’e parts of the theory — places where it 
was necessary to trust to a sense of analytical form 
rather than to any definite conception of the physical 
or geometrical meaning ot the formulas I thmk that 
I have now been able to bring the theoiy mto an 
improved form. 

I hope to publish the full investigation soon; 

meanwhile I may state a 
result of general interest. 
According to the new calcu- 
lation the value of hcl2ne^ is 
137. It IS difficult to explain 
briefly the change from the 
former result (136); but, 
broadly speaking, it is due to 
the recognition that the ‘ rota- 
tion ’, which I introduced to 
represent interchange of the 
two electrons, is not one of 
the 136 symmetrical rota- 
tions of a pair of electrons, 
but is an antisymmetncal 
rotation which must be 
counted in addition. This 
was not very apparent so 
long as the ' rotation term 
was introduced solely as a 
consequence of the Fermi- 
Dirac principle ; but the 
present theory goes more deeply mto the origin of 
the term and makes clear its relation to the 
symmetrical rotations A. S. Eddington. 

Observatory, Cambridge, Nov. 20. 

Forestry Research in India. 

In connexion with the article on the above subject 
which appeared m Nature of Nov 16, 1 should like 
to explam that the words “ Towards the end of 1900 
the first research work by the Forest Department was 
commenced, when a member of the forest staff was 
appomted ”, referred to the fact that this was the first 
whole-time appointment made with the object of 
undertakmg a definite line of research. Executive 
officers of the Department had been engaged upon 
research work before (and after) 1900 in addition to 
their own duties, as exemplified by the valuable work 
done by the late Sir D Brandis, J. S. Gamble, and 
many others. When the Research Institute was incor- 
porated m 1906, all the research officers were drawn 
from the gazetted ranks of the Department. ; 

In view of the lamented death of Sir SamthillEardleyr . 
Wilmot, only a few days after the openmg of tie 
new research buildmgs at Dehra Dun, it may W 
added that, next to Lord Curzon, the officer mc«‘’ 
responsible for the new scheme was Eardley-Wih 
at the time Inspector -General of Forests to 
Government of India ; for it was due to hisw ' 
and enthusiasm that the Research Institute i 
into being. The Writer oe the ABilcaafi'J 
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Quantitative Chemical Analysis by X-rays and its Application.^ 


By Prof G. Hevesy, 

rPHE late H J G. Moseley convinced that 
J- his discovery of X-ray spectroscopy would 
prove to be of value to anah tical chemistry. He 
liad chiefly the analysis ot alloys in mind, and his 
well-known photograph of the brasss spectrum, 
showing the strongei copper and ueaker zinc lines, 
can be considered as the first application of X-ray 
spectroscopy in the field of anahiical chemistry 
His untimely death prevented him from attacking 
any other problem than the connexion between 
atomic number and X-ray spectra. The result of 
his endeavour is well knoum , it led him to dis- 
cover the fundamental law governing X-ray spectra 
The first application of X-ray spectroscopy to the 
analysis of minerals was made in 1922 by Haddmg 
in Siegbahn’s laboratory. Shortly afterwards, 
Goldschmidt and Thomassen made a very exhaustive 
examination of the relative abundance of rare 
earth elements in a great number of different 
minerals By comparing the intensity of the X-ray 
lines, they concluded that very marked differences 
exist in the relative abundance of neighbourmg even 
and odd elements, and confirmed the generalisation 
put forward by Harkins and Oddo 
The important problem studied by Goldschmidt 
and Thomassen could be most satisfactorily solved 
without a strictly quantitative analysis, the differ- 
ences between the abundance of neighbouring 
elements being very marked. The necessity for a 
stnctly quantitative application of X-ray spectro- 
scopy was, however, apparent when in the same 
year Coster and myself had to face the problem of 
the separation of hafnium from zircomum The 
two elements being so similar, it was necessary when 
testing the efficiency of a separation method to 
determme small differences in the hafmum-zir- 
conium ratio . We added to the sample to be investi- 
gated just sufficient tantalum oxide to make the 
hafnium La^ and tantalum La^ hues appear in 
equal intensity on the photographic plate, and con- 
cluded that m this case the unknown number of 
hafmum atoms present equalled the known number 
of tantalum atoms Later, tantalum oxide was 
replaced by lutecium oxide and the intensity of the 
hafnium-L/ii and lutecium -/82 lines compared The 
wave-length difference of two Imes amounts in the 
latter case to four X-units only, correspondmg to 
^ mm. on the photographic plate. Closeness of the 
wave-length of the bnes to be compared is of great 
advantage. The intensity ratio of these lines was 
determined experimentally and was found to be 
2 '65. Similar considerations to those which led 
to the choice of lutecium as the reference substance 
for the determination of hafmum induced us to take 
erbium as a reference substance when estimating 
tantalum, the lines to be compared being in this 
case tantalum-Laj (1518'3 X units) and erbium-L^Sg 
{1510*6 X units), to use niobium or thorium when 
estimating zirconium, and so on. 

' Paper read at a Joint disoossion between Sections A and B of tbe 
BTitish Association at Johannesburg on Aug. 1. 
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Freiburg im Breisgau. 

' The investigation of cases like those above 
, mentioned, where a mixture of a few refractory 
I oxides is to be analysed, can easily be carried out. 

, In other cases, however, we encounter appreciable 
difficulties 

' Sources of Error and their Elimination. 

' [a) Error is due to the fact that the initial ratio 

I of the unknovii element to the reference element 
m the surface layer of the sample, vhich alone is 
accessible to the exciting action of the cathode rays, 
changes during the experiment. (The half-value 
depth for /^-particles, for example, accelerated 
by 20,000 volts is, in zircomum oxide, only 
2 X 10‘® cm ) Thi.s change, chiefly investigated by 
Coster and Nishma, is due to the effect of cathode 
rays on the sample : under the action of the latter, 
chemical reaction or melting of the sample can 
occur, which may lead to a partial separation or 
shift of one of the two elements to a deeper part 
of the sample vhich is inaccessible to the cathode 
rays Their action may in the same way lead to 
evaporation or electrostatic repulsion of one or 
both components 

( 6 ) The presence in the sample of other sub- 
stances than the element to be estimated and the 
reference substance, which we shall for the sake of 
brevity call ‘ impurities ’, though they may con- 
stitute the larger part of the mixture, may influence 
the mtensity ratio of the two lines. First, one of 
the two lines may be absorbed more strongly by the 
impurity than the other ; and secondly, the X-rays 
emitted by the impurity may excite the two lines 
to be compared by secondary action and increase 
their intensity. This excitation can be a selective 
one, and can" lead to a false intensity ratio due to 
the presence of the impurity. 

The errors due to causes discussed under (a) can 
be elimmated by avoiding the use of cathode rays 
for the excitation of the X-ray spectrum of the 
sample to be investigated. Not the sample itself, 
but a target of tungsten is bombarded by cathode 
rays, and the X-rays thus produced are used to 
excite the spectrum of the sample to be investi- 
gated This method of X-ray analysis, where the 
secondary radiation is analysed, will be denoted as 
the secondary method, and the usual method, where 
the spectrum is excited by cathode rays, as the 
primary method. The secondary method has been 
used in several cases in recent years both by 
Glocker in Stuttgart and in my laboratory,’ and has 
been found to work very satisfactorily In my 
laboratory an electronic tube constructed by Coster, 
and admirably suited for this purpose, is used. By 
using 40 kw. and 10 milhamp., a fairly strong 
copper-Xa line can be obtained in the course of 
thr^ minutes. The energy necessary to produce a 
secondary Ime is very appreciably greater than that 
for a primary Ime of equal intensity, but in the case 
of the secondary method a much larger current can 
be used—up to 100 milhamp. and still higher. 

y2 
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Thks is tint' to the fact that in tin* hitter case the 
energy b distributed over tlie huge surface, whereas 
in the former case it has to be locused on a com- 
paratively small surface of the sample 
Besides the above-mentioned advantages, a 
further advantage should be emphasised When 
determmmg elements present only in mmute 
amounts m the sample, it is often necessary to 
expose the plate for a long time to the action of the 
X-rays : m the case of the primary method, the 
time of exposure is hmited by the fact that the 
continuous radiation emitted by the anticathode 
darkens the plate and covers the w’eak Imes In the 
case of the secondary method, the continuous radia- 
tion reaching the plate bemg neghgible, the ex- 
posure can be continued for a very long time. 

The curve on the left of Fig. 1 shows the analysis 
of c>Ttohthe obtained by the secondary method ; 
while that on the right shows the analysis obtained 
by the primary method. From the former the 
hafnium oxide content works out to be 11-1 per 
cent, in good agreement with the value obtained 
by analysing the zirconium oxide plus hafnium oxide 
extracted from the mineral (11-3 per cent), while 
the primary method gives an entirely false result 
While the errors due to the effect of cathode 
rays can be successfully elimmated by usmg the 
secondary X-ray method, as mentioned above, we 
may still encounter those discussed under (6). 
Selective absorption will occur when the absorption 
edge of an impurity, present in large quantities, is 
situated between the two hnes to be compared, 
ii tins case a selective absorption of the Ime of 
the shorter wave-length can occur , for example, 
between nickel-Zaj (1655 X-units) and cobalt- 
(1786 X-units) the iron-X edge (1740 X-umts) is 
situated The presence of large amounts of iron 



PlO. J.— Photometer curves of cyrtolithe excited by X-rays (left) 
and by cathode rays (nght) 


in the sample can accordingly influence the inten- 
sity ratio. The most general remedy for such an 
error is to use very closely situated lines : when the 
wave-length difference is very small, the probability 
that an absolution edge will be situated between 
the two lines is only mmute. ’ 

An example of the oth^ case, in which strong 
lines of impurities are situated between the edges 


of the two elements to be compared, is the presence 
of large amounts of zinc in a mixture of tantalum 
and erbium The strongest lines of the K spectrum 
of zinc ((Jtj iig > f^i) situated betw'een the edges 
of the latter elements The zinc lines can thus 
excite erbium but not tantalum, and are bound to 
shift the equal intensity ratio in favour of erbium 



Fig 2 —Photometer curves of equal intonsltv mixture of tantalum 
and erbium alone (on left), and of the aime mixture with the 
addition of five atoms of zinc tor each atom ot erbium (right), 


On the left-hand side of Fig. 2 is seen the photometer 
curve of the equal intensity ratio of an erbium- 
tantalum mixture, and on the right-hand side the 
same with five atoms of zinc present for each atom 
of erbium. The equal intensity ratio is altered by 
20 per cent owing to the presence of the large 
amounts of zinc In th e not very probable case that 
tantalum should have to be determined in the 
presence of a large excess of zinc, a corrected equal 
intensity ratio would be necessary, or the erbium 
abandoned as reference substance and replaced by, 
for example, iridium 

A third case of disturbance is encountered when 
the absorption edge of the impurity is situated 
between the absorption edges of the two hnes to be 
compared This has, agam, a weakening effect on 
the mtensity of the line of the element with the 
absorption edge with the shorter wave-length. 

The most general remedy for the disturbances we 
have just mentioned is the use of reference lines 
with closely situated edges. We mentioned previ- 
ously as a remedy for other selective absorption 
errors the use of reference elements with closely 
situated lines; as both requirements— closely 
situated lines and edges-^an only be found in a 
hmited number of cases (about twenty), the X-ray 
analyst finds himself compelled to compromise 
between these two requirements. To be able to 
carry out accurate quantitative analysis of minerals 
or alloys with a great number of constituents, it ift 
necessary to ascertain if large amounts of dis- 
turbmg impurities are present and choose rfsf 
reference hnes suitable to the special case. If onl| 
an approximately quantitative method of deten^ 
ation IS needed, these precautions are not neoessaffl 
nor are they necessary if an accurate analysis '(n 
mixture of a few refractory oxides, for exaOTH 
Zr 02 +Hf 02 or TiOa+TaaOs+NboOg is tof* 
earned out. 
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Full tables containing suitable reference lines for 
ekuneiits between sodium and uranium will be 
published shortly 

Applications of the Analytical X-kay 
Method 

The chief field of application of the method of 
quantitative X-ray analysis is the determination 
of rare elements in minerals and alhns, but it can 
be applied to practically an\ element 

Minerals —The determination of hafnium, which 
can only conveniently be done by the X-ray 
method, has already been mentioned A further 
example of X-ray spectroscopy as applied to 
minerals is the case of tantalum and mobium 
These can be separated by chfiferent chemical 
methods, but it is scarcely possible to effect a separa- 
tion, or even to show the presence of the elements, 
when only traces are present in the mineral For 
example, the presence of tantalum or niobium in 
the most important titamum mmerals, such as 
ilmemte, titanite, rutile (apart from ilmeno-rutile 
and struvente, which are rich m tantalum and 
niobium), w’as not known before the application of 
X-ray analysis, in spite of the fact that the largest 
amounts of tantalum or niobium in the earth's crust 
are actually to be found m titanium minerals 
This IS due to the fact that niobium and tantalum 
generally accompany titanium in laboratory separa- 
tions, and have hkewise been deposited together by 
geochemical processes. They iow conspicuously 
the phenomenon of a comparatively rare element 
being masked by a very similar abiuidant one, a 
phenomenon investigated by Goldschmidt and 
named by him ‘ camouflage 

Tantalum and niobium being in many cases only 
present in a concentration of 1 m 1,000,000, it is 
necessary before applying the X-ray method to 
increase the concentration by a chemical one. 
Such a combmation of chemical and X-ray methods 
proves in several cases to be very useful, especially 
in determining the abundance of the rarer elemente 
in the lithosphere or in meteorites. While ex- 
haustive data are available on the abundance of 
the more common elements, as shown by the well- 
known work of Clark and Washington, before 
X-ray methods were mtroduced, scarcely any data 
were available on the abundance of many of the 
rarer elements, though these constitute the maj ority. 
To determine the abundance of the latter in the 
lithosphere, the foUowmg method proved very 
useful. A large number of samples of igneous roc^ 
were taken, in the same proportion as they occur 
in the earth’s crust, and the mixture of the samples 

JiLoys.— The method of quantitat^e X-ray 
analysis is very useful in investigating both common 
metals, such as commercial samples of iron, and 
also aUoys of precious metals such as platinum. 
In the former case, mmute amounts of vanadium, 
chromium, and so on, can also be determined by 
other than X-ray methods, for example, by the 
recently highly developed method of electro- 
analytical titration, but in this case it is necessary 
to dissolve the alloy, whereas m the X-ray investi- 
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gation this is not necessary so long as the pro- 
portion of the metal present is not less than one in 
ten thousand. The X-ray method has greater 
advantages in the case of the platinum metals, 
where chemical analysis is very tedious. 

Sod Samples— The analysis of soil samples 
should be quoted as a third case The phosphorus 
content, for example, can be determined conveni- 
ently and qmckly by adding zircomum oxide to the 
sample and comparing the intensity of the phos- 
phorus-ZG/j and zirconium-L/ii Imes 

W’e have discussed so far the use of X-ray emis- 
sion spectra for analjd;ical purposes An entirely 
different method of X"-ray analysis makes use of the 
selective absorption by the sample contaimng the 
element to be determined This method, worked 
out by Glocker, can be used w*here one heavy 
element is present in large excess over several hght 
ones, but in general it is preferable to use the 
emission method 

We may refer in passing to the gi’eat progress 
made in quantitative optical spectroscopy. This 
progress is due to a great extent to the fact that 
the prmciple which w^as found very useful in the 
domam of X-ray spectroscopy, namely, the addition 
of a reference substance to the sample to be investi- 
gated, has also been introduced into optical spectro- 
scopy. In the case of elements such as lead, zinc, 
cadmium, or the alkah metals, the optical method 
can be used with equal advantage, or in some 
special cases even more successfully than the 
X-ray method, but in the case of elements forming 
refractory compoimds, such as the titanium group, 
the vanamum group, the rare earths, and so on, the 
optical method encounters serious difficulties w'hich 
do not occur in the X-ray method. 

Summary. 

I Quantitative analysis by X-rays is best earned 

! out by first mixing the substance to be determmed 
very thoroughly with a suitable reference substance. 
The mtensity ratio of the reference line and the 
hne to be determmed is determined empirically 
beforehand. To avoid the disturbing effect of 
cathode rays, the sample is bombarded by X-rays, 
and the secondary spectrum investigated. As the 
presence of large amounts of certam impurities can 
influence the intensity ratio of the hues to be com- 
pared, it IS necessary to know for each element 
under which conditions an exact determination is 
possible, and to choose the reference line accord- 
ingly. In the case of an approximate determma- 
tion, and also in several cases of exact determina- 
tion, this precaution is not necessary. The chief 
appheation of the method is the determination of 
rare elements present only in small amounts, where 
chemical metiiods more or less fail and the 
advantages of the X-ray method are most pro- 
nounced. Very promising also is the combmation 
of the chemical and X-ray methods, as this allows, 
for example, a determination of all the rarer ele- 
ments in the earth’s crust and m meteorites. The 
analysis of soil samples (determination of the 
phosphorus content, etc.) and of alloys are further 
important applications. 
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Cancer Research. 


T he twenty-seventh annual report of the Im- 
perial Cancer Research Fund contains, in 
addition to the usual survey of the w’ork pubhshed 
from the laboratory during the year, an unusual 
feature m the form" of a review' by Dr W. Cramer 
of certain aspects of experimental carcinogenesis 
It IS proposed to mclude such critical commentaries 
m future reports, and there can be no doubt that 
this policy w'ill enhance the value of these publica- 
tions, for m no branch of medical research is it more 
necessary to pause from time to time to order our 
conceptions of the central problems 
The criticism is often made by those who are 
unmstructed in the facts that cancer research is 
sterile of results, and if by results is meant the 
complete explanation of mahgnant disease md 
the production of a perfect cure for it, the criticism 
is justified But those who are better mformed 
realise that, apart from some stupendous fluke, 
the secrets of cancer will only be revealed by per- 
sistent and laborious work m as many directions 
as possible. Unemotional work of this nature 
has been carried on by the Imperial Cancer Re- 
search Fund for twenty-seven years, and though 
it has not resulted in the elucidation of the mam 
questions, it has provided us with such a wealth 
of detailed knowledge that we may claim to know 
more about the mahgnant processes than we do 
about many other biological phenomena that are 
accepted as the commonplaces of existence 
In this summary of the w'ork of the current year. 
Dr. J. A. Murray, Director of the Fund, directs 
attention to certam observations which are of 
considerable interest Continuing his work on 
carcmogenesis, Dr. W. Cramer has come to the 
conclusion that the development of carcinoma is 
not entirely due to changes occurnng m the epi- 
thelium, but depends to some extent upon the 
removal of local inhibitory factors present m the 
other tissue elements His observations suggest 
that the process of carcmogenesis consists of two 
phases— one a process of long duration which 
induces the conation of potential malignancy in 
the epithelial cells, and the other, a breaking down 
of the local resistance or inhibition which prevents 
the realisation of this potential malignancy Exactly 
which of the tissue elements are concerned in this 
inhibition is not known, but it is possible that the 
wandering cells which accumulate under the hyper- 
plastic epithelial cells of skm which has been treated 
with tar may be responsible Certam observations 
by Dr. Ludford may have a bearing on this ques- 
tion. He ^ has shown that m tumour-bearing 
animals vitally stained with trypan blue, the 
macrophages which take up the dye tend to ac- 
cumulate around the tumours, though this dis- 
tribution varies considerably in different types of 
growths. In view of the fact that the same type 
of macrophage is concerned with the takmg up of 
metallic colloids from the blood-stream, it is pos- 
sible that the action of metals on tumours may be 
an indirect one exercised through the macrophages. 

Continuing his observations on the metabohsm 
of the malignant oeU, Mr Crabtree, applying the 
method developed by Prof. Warburg to the numer- 
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ous strains of transplantable tumours available in 
the laboratories of the Fund, has confirmed War- 
burg’s discovery that the cancer cell can split sugar 
into lactic acid in a far greater degree then normal 
cells Since this process is not confined to the 
cancer cell, it cannot be utilised as a test for malig- 
nancy, but it does indicate an important metabolic 
activity in which the tumour differs from the normal 
tissue , and since the metabolism of a cell is an 
expression of its vitality which can be measured, 
this technique offers a far better method for the 
study of the mode of action on the cell of thera- 
peutic agents than we have hitherto possessed. Mr. 
Crabtree has started an investigation along these 
Imes on the therapeutic action of radium which 
promises valuable results 

Owing to the work of Gye and Barnard, much 
attention has been directed of recent years to the 
study of the filterable tumours of fowls Dr. A M. 
Begg has studied such a tumour which in the course 
of three years has altered in character from a slowly 
growing fibro-sarcoma of low mahgnancy to a 
more cellular, more mahgnant tumour transmiss- 
ible by cell-free extracts It is highly probable, 
though not proved, that the tumour acquired the 
property of filterability with its assumption of a 
greater degree of mahgnancy 

An exceedingly significant observation on the 
Rous tumour has been made by Dr Begg and Dr. 
Cramer It has been claimed that it is possible 
to transform normal cells of the fowl into malignant 
cells by the action of various substances such as 
arsemous acid, indol, and skatol. Further reports 
have been pubhshed of the isolated production of 
the Rous sarcoma by the inoculation of extracts 
of normal fowls’ testis or pancreas These results 
have not been confirmed by other workers, but 
Drs. Begg and Cramer have brought forward evi- 
dence to show that such tumours may accidentally 
occur from the unsuspected contamination of labora- 
tory apparatus with the virus of the Rous sarcoma. 
Such accidents are not unknown m the history of 
bacteriology, and the suggestion is made that 
these anomalous findmgs were due to experimental 
errors. 

Dr. Cramer’s review of experimental carcino- 
genesis is worthy of special study. The study of tar 
cancer m mice has thrown new light, for example, 
on such matters as the age incidence of malignant 
disease, and its occurrence in certain industrial 
occupations. It is responsible for the conception 
that different individuals of the same species vary 
m their susceptibility to the factors which are known 
to be associated with the development of mahgnant 
disease. If a certain poportion of human bemgs 
are susceptible to these factors, irrespective of dweu- 
ing-place, climatic or social conditions, the total 
incidence of cancer in all forms is likely to be tte 
same in every nation; but local ciroumstanoi® 
might lead to the relative prevalence of, say, isk 
testinal or uterine cancer in any nation. Thi^ 
conception would offer a satisfactory explanatili 
for the difference in the organ incidence of caitiM 
which is such a striking feature in the statistoa 
different countries. 



XoVEMBER 30, 1929] 


XATUBE 


845 


Obituary, 


De Chaeles Hose i 

D r CHARLES hose, ■ttho&e death on Xov 14 j 
much regret to record, \us bom on Oet 12, ; 
1 S63 From his father he inherited that love of wild 1 
Xature v Inch character i^ed him througliout his life j 
As a boy, he vas a keen naturalist and coiitmued ■ 
his habit of collecting and observing while at 1 
Feist ed School. In 1882 he vas admitted to Jesus I 
College, Cambridge, but did not take a desn’ee. as | 
ill his second year his uncle, the Bishop of Smga- | 
pore, Labuan, and Sarawak, obtained for him a , 
cadetship under Rajah Sir Charles Brooke, and on l 
April lo, 1884, he landed at Kuching and was at ' 
once sent to the Baram district, where he re- 
mained for about eighteen years In 1904 he was 
appointed Resident of the Rejang district and 
retired on Aug. 20, 1907, when he returned to 
England In 1916, Dr Hose w as appointed superin- 
tendent of the munitions factory at King's L}iin, 
and in 1918 was chairman of the Cotton-waste 
l\Iills Investigation Committee 
Dr. Hose was given an honorary Sc D at Cam- 
bridge in 1900, and was elected an honorary fellow* 
of Jesus College m 1926 He was a member of 
various scientific societies and the recipient of 
orders from several European countries A list 
of the publications by Charles Hose, compiled by 
Prof G H. F Xuttali, is given m " Fifty Yeai*s of 
Romance and Research of a Jungle-Wallah at 
Large (1927), in which book will also be found an 
enumeration of the new' genera and species of 
animals collected by him. A perusal of the titles 
of the papers written by Dr Hose or with his 
collaboration, and of those deahng with the speci- 
mens he collected, will give some idea of his re- 
markable energy and the width of his interests 
The result of his labours has been to add greatly 
to our knowledge of the zoology of Sarawak, and all 
anthropologists acknowledge the unrivalled extent 
and value of his contributions to the ethnography 
of that comitry 

Mention should also be made of the prolonged 
investigations made by Hose into the cause of 
beriberi; he came to the conclusion that the 
prmcipal cause of this disease m Borneo was the 
consumption of mouldy rice It is now admitted 
that the disease is frequently due to a preponderant 
consumption of white rice, that is, rice which has 
been polished by the removal of the husk and 
outer layers which alone contain the all-important 
vitamms. Dr. Hose’s observations and experi- 
ments provided valuable data towards the elucida- 
tion of this problem. It was also due to his per- 
sistent efiorts that the wealth of Sarawak has been 
enormously increased by the discovery and develop- 
ment of the greatest petroleum-producing area, 
except Burma, withm the bounds of the Bntish 
Empire. Hose was an insatiable collector, and a 
large number of museums throughout the world 
contain zoological and ethnographical specimens 
and collections given by him, but he did not neglect 
plants and geological specimens 
When I was preparing for the Cambridge Ex- 
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pedition to Torres Straits, I received a most 
cordial mvitation for my party to visit Dr, Hose 
in the Baram district His offer w*as so tempting 
in its promises that I could not refuse, and the 
results of that visit have been far-reaching. We 
had the opportunity of seeing the respect and 
affection m which the Resident was held by the 
varied tribes of the district, and how they came to 
him with theu difficulties, which were often of a 
personal and intimate nature Xone of us will 
forget the wonderful gigantic peace celebration 
which cemented friendship between various es- 
tranged tribes and incidentally proved the power 
and beneficence of the Government 

We found that Hose had a very extensive 
and detailed knowledge of the natives, which w’as 
stored in his remarkable memory and more or less 
recorded in noteb He then began to collaborate 
with Dr W MacDougall, and the partnership 
finally resulted in the great and richly illustrated 
work, The Pagan Tribes of Borneo ” (2 vols., 1912), 
which will be a lasting memonal to Charles Hose 
It was a happy combination, for though he was 
supreme as a collector and observer. Hose had 
never had a scientific traimng, and the method and 
restraint of MacDougall were of great service m 
brmging the great wealth of crude matter into due 
form. 

To the last Dr Hose retained his j’outhful en- 
thusiasms and outlook ; he W’as always seeking to 
know about things, and wEen that knowledge was 
obtained he utilised it in various ways. He was 
essentially a field naturalist, and these qualities, 
eombmed with his genial character and ms sym- 
pathetic appreciation of native thought and cus- 
tom, enabled him to become a notable adminis- 
trator w'ho has left an indelible impression on his 
beloved Saraw'ak A C H addon. 


Peof. Riohaed Zsigmondy. 

Science generally has suffered a very severe loss 
by the recent death of Prof Richard Zsigmondy, 
late Director of the Institute for Inorganic Chemistry 
at Gottingen. For years he has been one of the 
most prominent figures in the field of coUoid 
chemistry 

Richard Zsigmondy was born in Vienna on 
April 1, 1865. Even as a young boy he showed 
great aptitude for experimental science, and he 
pursued the study of chemistry at the Technical 
High School at Vienna and at the Umversity of 
Munich After graduating for the degree of D Phil., 
he became private assistant to Prof. Kundt at 
Berlin, and in 1893 he obtained his “Privat- 
dozent ” at the Technical High School at Graz. 
Four years later he was employed as scientific 
worker by the well-known firm of glass manu- 
facturers, Schott of Jena. The outcome of his 
investigations with this firm was the preparation 
of a specially uniform Jena opalescent glass. After 
leaving the firm, Zsigmondy became a private 
teacher in Jena, and it was during this period that 
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lie earned out and completed some of Ina most 
\^eIJ-kno\\]i investigations 

Zsigmondy s early \\ ork \\ as concerned w ith glass 
and the colours produced by the presence of metals 
or metallic oxides This led him to take up the 
study of colloid chemistry, and in 1898 he published 
his 'tvell-knoT^ n work on colloidal gold He success- 
fully prepared gold sols of reproducible properties 
and showed that they owed their colour to minute 
particles of metallic gold, which were held in 
suspension by the electric charge they possessed. 
He further showed that removing this charge by 
the addition of electrolytes precipitated the gold 
and it was impossible to bring the precipitate 
back into suspension Zsigmondy very quickly 
realised that the colour of his gold sols closely 
resembled that of gold ruby glass, and he turned 
his attention to this material, with the result that 
he definitely proved that ruby glass also owed its 
colour to the presence of very minute crystals of 
metallic gold. 

Another problem which was attracting a great 
deal of attention at this time was the constitution 
of Cassius purple. Very many chemists, includ- 
ing Berzelius, believed that this substance was a 
chemical compound, but the whole question was 
satisfactorily solved by Zsigmondy when he synthe- 
sised the pur^e from colloidal gold and colloidal 
stannic acid, furthermore, his method of determin- 
ing the relative protective power of hydrophylhc 
colloids by means of the gold number is famihar to 
all colloid chemists. 

These investigations on colloids proved that for 
the successful observation of these small colloidal 
particles more refined apparatus was necessa^ 
Zsigmondy concentrated his energies on the solution 
of this problem and conceived the idea of the 
ultramicroscope, which, with the collaboration of 
Prof. Siedentopf, he brought out in 1904. This 
new apparatus enabled chemists to observe particles 
which hitherto had been invisible and it gave a new 
impetus to the direct study of the Brownian 
movement. 

In 1907, Zsigmondy was called to Gottingen as 
Director of the Institute for Inorganic Chemistry, 
which he converted into a school of colloid chemistry 
where students from all over the world collected 
to study this branch of chemistry. During the 
early period of his stay at Gottingen, Zsigmondy 
turned his attention to the study of gels and gel 
structure, and he put forward the generally accepted 
capillary theory for the explanation of vapour 
pressure curves of sihca gels as determined by van 
Bemmelen. His work durmg this period gave 
the study of gel structure a new interest and 
importance in the minds of chemists. 

Later, Zsigmondy became interested in the pre- 
paration of collodion membrane filters. With 
characteristic thoroughness he explored the various 
ways and means of obtaining reproducible filters 
of definite and uniform pore size. This was essential 
i the filters were to be of any use in either coUoid 
chemistry or bacteriolo^ and biology. The final 
outcome of a period of intensive investigation and 
experiment was the preparatiqn of the now widely 


used Zsigmondy membrane filters These investi- 
gations were earned still further with the produc- 
tion of very uniform ultrafilters of varying pore 
size down to a diameter of about 4 jj-jx With 
further work he succeeded in preparing ‘cella’ 
filters for use with organic solvents. Zsigmondy 
was awarded the much-coveted Nobel Prize for 
chemistry for 1925 in recognition of his important 
pioneer work in the comparatively new' field of 
colloid chemistry. 

Zsigmondy made some excellent contributions 
to the hterature on colloids in general. In 1905 
his “ Erkenntniss der Kolloide ”, containing a full 
account of the development of the ultramicroscope 
and of his original w'ork, was published The &st 
edition of his general treatise on colloid chemistry 
appeared in 1912, and a completely rewritten 
edition in 1927 Another contribution, in which 
he collaborated with Dr Thiessen, is ‘‘ Kolloides 
Gold ”, which IS one of the few standard works on 
the subject. 

In February 1929, Zsigmondy was forced by 
fading health to retire from his duties at the 
Institute, and in October last he died at his home 
at Gottmgen. To those who had the privilege of 
working under him, it was felt as a personal loss 
of an inspiring teacher and a sincere friend, while 
the whole scientific world must feel that one of 
its great men has passed away. 

Dr. T. Wbmyss Fulton. 

More than fifty years ago Thomas Wemyss 
Fulton and I worked side by side in Turner’s 
dissecting-room in Edinburgh, with David Bruce 
and Noel Paton among our comrades there. 
D. J. Cunningham, then senior demonstrator, was 
studying the anatomy of the Challenger marsupials ; 
the jumor demonstrator was designing the Cath- 
cart microtome; and the laboratory attendant, 

‘ old Staling ’, the real first inventor of the micro- 
tome, was making his exquisite preparations, as 
Goodsir had taught him to do. A pnze, of some 
value for those days, was given for the best dis- 
sections of the year ; I have forgotten its name, 
but I remember that I won it one year and Pulton 
the next Scholarships were few and scanty. 
Many of us found some employment, to help pay 
our way— in part or whole ; and Fulton, with 
indomitable strength, courage, and self-denial, was 
a telegraphist by night in the G.P.O. and a medical 
student by day. He graduated with first-class 
honours ; and when he took his M.D., three years 
later, his thesis was a study of ‘telegraphists’ 
cramp ’, based both on observation and expen- 
ence. 

John Murray, a good judge of men, took Fulton 
as one of his assistants in the task of seeing the 
Challenger Reports through the press. After 
couple of years of this useful experience, Pmf| 
Cossar Ewart brought him into the Scottiw 
Fishery Board’s service ; and there he remainW 
afterwards becoming the Board’s scientific supeiJl 
tendent under the Act of 1895. 

Dr. Fulton’s own papers began to appear in 
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Boanl’.'' leport for 1S8S, and the output \\ent on 
steadily lur thirty -four years He made countless 
(ihservatioiib and not a few diseovenes regarding 
tifthos, their early development and subsequent 
rate of growth, their migrations and distribution, 
their habits and their food Some of his best 
papers were those in iihich he demonstrated (in 
189,) and later) the cu‘lonic surface-currents of the 
North Sea, and the intluence of this circulation on 
the distribution of fish-eggs and young fishes 
Beam-trawlmg began iii Scotland jii^st a little 
while before Fulton came to the Fishery Boaid 
the otter tra\il followed about 1895, and at once 
ousted the beam , and the fishermen complained 
bitterly of the new industry At first the Board 
lias little in favour of restrictions , m 1884 it pro- 
nounced against a mare clausum, adding, however, 
that ■’ the true principle is freedom, qualified by \ 
such regulations as in the common interest may be | 
found ]ust and necessary ” Dr Fulton’s sym- 
pathies were all with the line-fishermen , he \iished 
to protect them, and his influence had a deal to do 
with shaping the policy which closed the Firths of 
Forth and Clyde and* the great area called the 
Moray Firth He convinced himself, more than 
forty years ago, that there had already been a 
gradual and considerable diminution of the average 
catch of Scotch beam-tra\rfers, per ton of the 
vessel’s tonnage ” , and he said that ’ it would 
not be seriously contested that the supply of fish, 
relative to the* machuiery of capture, lia*s dimm- 
ished and is likely to continue to dimmish 
Very difficult questions soon arose out of the 
closur*e of the Moray Firth, and helped to turn 
Fulton’s attention to the thorny subject of mari- 
time law. In 1911 he pubhshed his magnum opus, 
on the “ Sovereignty of the Sea The lawj^ers 
have not always, I believe, seen eye to eye mth 
him on matters of opmion or interpretation : but 
the book, obviously and admittedly, is a mine of 
historical information and curious learmng. The 
earlier chapters, especially those on our troubles 
with the Dutch in Charles II ’s time, are dehghtful 
reading D’Akoy W. Thompson. 

Col. Sir Thomas Holdich, K.C.M G., K.C.I.E. 
Sir Thomas Hijngerford Holdich, who died 
on Nov. 2 at the advanced age of nearly eighty- 
seven, spent most of his active life m the Survey 
of India, where he was largely engaged on Frontier 
and trans-Frontier work. His commission in the 
Royal Engineers dates so far back as 1862, His 
first war service was with the Bhutan Expedition 
in 1865, followed by the Abyssinian campaign in 
1867 and the second Afghan War in 1878->80. But 
his survey career will chiefly be remembered by 
his work on successive boundary demarcation 
commissions, and probably he served on more of 
these than any other office. In 1884 he was with 
the Russo-Afghan Boundary Commission m con- 
nexion with which the once famous, though now 
almost forgotten, Panjdeh incident took place. As 
superintendent of frontier surveys he was con- 
cerned with the extension of maps on and beyond 


' the Indian frontiers During this period he was 
engaged in 1894 on the demarcation of the eastern 
boundary of Afghanistan, between that country 
and the* frontier tribes In the following year 
I he was with the Pamir Boundary Commission, 
i Finally, he was appointed chief commissioner for 
the demarcation of the frontier between Persia and 
Baluchistan In 1898 he retued after thirty-six 
years’ semce in India 

With such a record it is not surprising that 
i Holdich was appointed, shortly after his retirement, 

' to be a member of the tribunal deahng with the 
disputed boundary betiveen Argentine and Chile, 
which had been referred to King Edward as 
arbitrator This tribunal, presided over by the 
late Lord Macnaiighton, heard evidence from both 
sides in London *”A stage in the proceedings w'as 
reached, however, when it became necessary, 
through lack of geogi'aphical information, that the 
country in dispute should be inspected For this 
purpose Holdich and a party of survey officers 
visited Chile and the Argentine durmg the wmter 
of 1901-2 After the additional evidence thus col- 
lected had been placed before the tribunal, King 
Edward gave his aw’ard in the autumn of 1902 

111 the meantime, the two countries decided 
that the actual boundary, as awarded, should be 
marked out on the ground in the presence of a 
commission appointed by the British Government. 
Holdich became chief commissioner for this pur- 
pose and again visited South America in the w’inter 
of 1902-3 The final settlement of this important 
boundary, w’hich had been the cause of continuous 
and dangerous friction betw'een Argentine and Chile, 
w'as at last completed. This was one of Holdieh’s 
most successful achievements He possessed in an 
eminent degree the art of conciliatmg divergent 
elements, which gave him a great advantage in 
deahng with questions of this kind He had the 
pen of a ready ivriter and was also a fluent and 
pleasant speaker. The excursions which he made 
into the historical and picturesque aspects of trans- 
frontier exploration were much appreciated He 
was also an admirable artist, and brought back 
many pictures of the various places he visited. 

Holdich’s mclinations always seemed to tend 
towards the political, artistic, and literary, rather 
than to the scientific side of life, which did not 
really interest him. For his various services he 
was made at different times K.C.M G , K.C.I.E,, 
C.B,, and C.I.E. He served as president of the 
Royal Geographical Society from 1916 to 1918, 
and he was the oldest holder of the Society’s gold 
medal. He was the author of several works, 
notably “ The Indian Borderland ”, “ The Countries 
of the King’s Award ”, and “ The Gates of India ”. 

H. L. C. 

Rev. Camillo Melzi d’ Eril. 

Father Camillo Melzi d’ Eril, who died on 
Mar, 10 last, was born on Jan. 6, 1851, and thus at 
the time of his death was one of our oldest seismo- 
logists He was educated at the Carlo Alberto 
College, Moncaheri, and later was admitted to the 
Bamabite Order. In 1873 he joined the teaching 
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stall ot the Collegio alia Qiierce at Florence Here 
he \\ as a colleague of Father T Bertelli, the founder 
of microseismology For many years he was 
director of the geodynamic observatory belonging 
to the college Followmg in Bertelli’s footsteps, 
Melzi made a special study of microseismic motions, 
concluding that their frequency increased with a 
lov barometnc pressure, but that it was independent 
of the velocity of the wind On the death of 
Bertelli, he contributed a valuable account of his 
life and vork to the Bolkttino of the Italian 
Seismological Society (vol 10, pp 179-196 

We regret to announce the following deaths . 

Sir Samthill Eardley Wilmot, K C I E , from 1903 
imtil 1906 Inspector- General of Forests in India, on 
jSTov. 13, aged seventy seven years 

Dr Nmian Meintire Falkiner, for about twenty 
years Medical Superintendent of Statistics for Ireland, 
on Oct. 30, aged seventy-four years. 


Mr G B Francis, formerly a director ot British 
Diug Houses, Ltd , who was an ongmal member of 
the Society of Chemical Industry and for many years 
an honorary auditor of the Pharmaceutical Society, 
on Nov 6, aged seventy nine years 
Prof. G. A Goodenough, since 1910 piofessor of 
theimodynamics at the University of Illinois, known 
for work on the properties of saturated and super- 
heated vapours, on Sept 30, aged sixty-one years. 

Dr. James Cosmo Melvill, who was elected a fellow 
of the Lmnean Society so long ago as 1870 and was 
also a past president ot the Conchologieal Society, on 
Nov. 4, aged eighty four years 
Sir Archdall Reid, K B E , author of works on 
heredity m man and allied subjects, on Nov 18, aged 
sixty-nme years. 

Dr, Samuel Rideal, president in 1918 of the Society 
of Public Analysts, who was well known for his wnrk 
onsewagepurification,onNov 13,agedsixty sixyears. 

Dr Harold W. T Wager, F.RS., formerly H.M. 
Staff Inspector of Schools, Secondary Branch, Board 
of Education, who wns president of Section K (Botany) 
of the British A.ssociation at tho South Africa meeting 
m 1905, on Nov. 17, aged sixty seven years 


News and Views. 


The debate m the House of Commons on Nov. 20 
on Empire timber resources was largely confined to 
a reiteration of the view that the world will be faced 
with a famme in softwood coniferous supplies m some 
thirty years’ time. The debate originated from a 
resolution moved by Sir George Courthope to the 
effect “ that the threatened shortage of commercial 
softwood timber demands the serious attention of 
His Majesty’s Government Sir George said that 
foresters regard the position with grave alarm. This, 
however, is atatmg but half the case, for many timber 
merchants agree with the foresters On the other 
hand, there is a body of opinion comprismg both 
foresters and timber merchants who do not acquiesce 
in this alarmist view. They hold that as the supphes 
of the commodity m question become less abundant 
prices will rise, other materials will replace, to some 
extent, the softwood timbers ; and that, with the 
ingenuity and adaptive faculty of the various trades, 
matters will readjust themselves The arguments 
concerning the exhaustion of Canadian supphes m 
thirty years, the competition of the United States 
with the British Empn-e, and the scanty supplies which 
would by then be left in Northern Europe, have all 
been alluded to in our columns on previous occasions. 
It IS not, however, apparent upon what source of 
information Sir George Courthope bases his statement 
that “m Russia, certainly within twenty-five or 
thirty years, production will be forced down to a 
limit which does not exceed their own requirements, 
and the capacity to export timber will have ceased ”. 
This IS very far from being m agreement with opinions 
held by some continental experts, who are probably 
m a far better position to know the true position 
than most m Great Britain. 

Apteb an appreciative allusion to the ten years’ 
work of the Forestry Commission, which has planted 
140,000 acres of softwoods and 6000 acres of hard- 
woods, and has rendered assistance to local authorities 
No. 3136, Voi, 124] 


and private enterprise to deal with some 60,000 acres 
more, Sir George Courthope said that the Commission 
would shortly be planting 40,000 acres a year. He 
suggested that a good deal could be done m en 
couragmg the replanting and conservation of existing 
woo(fe, that there is very definite scope for research, 
and that the laboratory at Princes Risborough will 
be so extended as to enable it to deal with forest 
products from all parts of the Empire In the debate 
which followed, in which the replanting of areas 
felled during the War and since, was strongly stressed, 
Mr. Buxton stated that the late Government announced 
last sprmg a programme of £5,500,000 for the next 
decade’s work with a planting programme of 237,000 
acres and 1500 small holdings attached The plan 
adopted by the present Government involves a sum 
of £9,000,000, an area of 360,000 acres, and the pro- 
vision of 3000 small holdings, and it is hoped that 
this big programme will have a really useful effect on 
the rural economy in many districts and help to retain 
the rural population 

The cause of the preservation of the wild fauna of 
the British Empire cannot but benefit from the 
pubhcity given to it m the debate in the House of 
Lords on Nov. 21. No political partisanship is shown 
in this matter, for every speaker spoke with abhor- 
rence of the slaughter which has been earned out 
under the name of ‘ sport ’. Two widely different 
aspects of the question of killing wild animals cropped 
up m the course of the discussion. There is the new 
development of the running down and shooting of 
antelopes and the hke by means of motor-oars, an 
mexcusable travesty of the sporting idea, which iSj 
not only condemned on all hands, but, as Lord Pass*^ 
field pomted out, is also definitely illegal. Xl|ll 
difficulty in Tanganyika is just that which confroiA 
the animal protectionist, whether he is dealmg WK 
legal shootmg grounds or great animal reseiwM 
namely, that the law is b.ound to be ineffectitiH 
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tace ut the cnminally dibposeii liimtei, it the aiea i-. 
lint uiulei tlioiough surveillance by a large staft of 
uaulen^ Thi^> is an expen^ue busmen's imle'sS, as 
'.ome nt the colonies lia\e contnved, the cost of 
Mipervision i& borne by the [irobts made from the 
necessary reduction ot sin plus t\ild stock. Tlie 
Legislative Council and the Ouventor of Tanganyika 
ate doing their best to lu-eveiit illegal and excessi\e 
.shooting, and the debate should eiu uuraae them in 
their efforts 

The second aspect is the slauahter ot will animals 
by natives in their own teriitoiy This unestioii 
cannot reasonably be eontined, as the Earl ot Onslow 
suggested, to the protection of crops against depre- 
dations or of human bemgs against dangerous foes 
From time immemorial the natives have depended 
on their own wild animals lor food, and to deprive 
them of this right would seem to be a hardship. The 
difficulty IS that in recent years there has been a 
tendency m some parts to slaughter for the sake of 
killing, irrespective of actual food requirements We 
have been assured by Afncan travellei’s that this 
development is directly due to the inordinate killing 
caused by sporting expeditions, the native, less 
pa&sive than he would seem, saying to himself that 
since the whites are killing out the animals, he may 
as w’ell kill them also Here the cure w’ould seem to 
be the setting of a good example rather than penalties 
w’hich must give the impression of imjust differentia- 
tion But w'here a real danger of extermination looms 
on the horizon, every effort must be made to protect 
the threatened creatures from anyone whomsoever. 
It strikes us as cunous and inconsistent that while 
all this strong and imammous discussion concerns 
itself with the wild creatures m wild country, where 
the danger of extermination is on the w'hole far off, 
men may still kill the last remnants of some of the 
interestmg relics of the British fauna, to their own 
considerable profit, and without running the risk of 
the slightest penalty, for except m the case of the 
grey seal there has been no attempt on the part of 
the British legislature to protect British mammals. 

Subject to the approval of the Charity Commis- 
sioners, an agreement has been reached between the 
Radoliffe Trustees and Sir William Morns, Bart, 
president of the Radcliffe Infirmary, by which the 
Trustees will sell to Sir Wilham (on behalf of the 
Infirmary and the University Medical School) the 
whole of the Observatory grounds, which extend to 
more than nine acres, and the Trustees will take a 
lease of the Observatory buildmgs and part of the 
grounds for a period of five years, to enable the 
completion of the observational programme on which 
the Observatory has for some years been engaged, the 
determination of the proper motions of some 30,000 
stars in the Kapteyn Areas. The Radcliffe Observa- 
tory will then be moved to South Africa. Its new site 
has not yet been finally selected, but it will be some- 
where on the high central plateau, where the at- 
mospheric conditions for astronomical work are second 
to none in the world. 

Like the Radcliffe Library and the Radoliffe 
Infirmary, the Observatory was formed by the 
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trustees of the estate ot the famous physician, John 
Radcliffe {1650-1714), the first Radcliffe Observer 
being Thomas Hornsby (1733-1810), wdio was 
appointed in 1772 and under ivhose direction the 
observatory was erected and eqiiqiped at a cost of 
£28,000 The original instruments included twc 
quadrants and a transit instrument, a zenith sector, 
an equatorial and a Dollond achromatic refractor, to 
which later on a Newtonian reflector by Herschel was 
added. Hornsby had succeeded Bradley as Savilian 
proteNsor in 1763, and on the erection of the Obser- 
\ atory commenced a regular series of transit observa- 
tions At present the Observatory is the second 
oldest m the British Isles, and it has been the scene of 
the labours of many notable astronomers. Radcliffe 
was a tellow ot Lincoln College, Oxtord, and graduated 
as a bachelor of medicme in 1675. After practi.sing tor 
some years in the Umveisity, he removed to London 
and soon rose to the head of his profession, ocoupymg 
much the same position that Sydenham did before bun. 
Of strong common sense and independent views, he 
was verj- outspoken and sometimes rough, but of great 
liberality He died at Carshalton, Surrey— according 
to his eaihest biographer “ a victim to the ingratitude 
of a thankless world and the fury of the gout ’’—but he 
was buried on Nov. 27, 1714, with much ceremony at 
St Mary's, Oxford. 

Heaety congratulations were due this week to the 
veteran Sir James Crichton Bro-wne, who, on Thurs- 
day last, celebrated his eighty-nmth birthday , and 
also to Prof Horace Lamb, who, on Wednesday last, 
attamed his eightieth birthday. Sir James Crichton 
Browne was educated at Dumfries Academy, graduat- 
ing thence, m the medical faculty, at the University of 
Edmbm'gh, For forty-seven years he was Lord Chan- 
cellor's Visitor m Lunacy. For many years he was 
treasurer of the Royal Institution. Despite his great 
age, his mterest m the Royal Institution is main- 
tamed , at the ensumg general meetmg ot members on 
Dec. 2, he will attend and make a presentation to a 
retirmg officer of the staff whose services have covered 
half a century. Sir James Crichton Browne was 
elected mto the Royal Society m 1883. 

Fob upwards of forty-five years, Prof. Lamb has been 
recognised as the most promment and successful 
worker m applied mathematics m Great Britain. In 
hydrodynamics he is a world-known authority. In 
the mathematical questions mvolved in the discussion 
of forces in aircraft, the action of screw-propellers, and 
stresses m aeroplane structure generally, his assistance 
has proved of high value. Awarded the Royal 
Society’s Royal medal in 1902 for mathematical in- 
vestigations, this was confirmed m ampler measure m 
1923 by the allotment of the Copley medal. President 
of the British Association at the Southampton meetmg 
of 1926, Prof. Lamb gave an address deahng m the 
mam with geophysics But some remarks of hia on 
that occasion may be recalled as bearmg on certam 
recent aspects of officialism m the State. “The habit”, 
he said, “ of sober and accurate analysis which scien- 
tific pursuits tend to promote is not always favourable 
to social and economic theories, which rest mainly on 
an emotional, if very national basis. There is, I think, 
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a certain ilumb hostilitj , %shich, witJiout \entuiing on 
open attack, Ittuks coldl> on sczeutitic Moik except so 
far as it is directed to purpose^? ot obvious and im- 
mediate practical utility. ’ Piot. Lamb was elected 
into the Royal Society m 1884. 

It is satisfactory to learn that the structural altera- 
tions lately decided upon at the Royal Institution are 
gomg forward with a mmimum of delay, so that the 
amenities enjoyed in normal times by the general 
body of members are withm reasonable distance of 
renewal. Further, that these alterations are so de- 
signed that the aspects and qualities of the historic 
rooms and of the theatre are being carefully pre- 
served. We trust, as do many who hold the Royal 
Institution in deep regard, that in the end that old- 
time atmosphere, that flavour of great personal 
traditions which here appeals so strongly, will be found 
not entirely disconnected with the efforts of re- 
habilitation. If any doubt existed as to the advis- 
ability of reconstructing the theatre, it has been 
removed durmg the dismanthng of the structure by 
the disclosure of the dangerous condition of the wood- 
work. In the course of a century, dry-rot had 
obtained a hold in many parts. 

The financial problems arismg from the various 
alterations to the Royal Institution are, of course, 
extremely onerous. Although those whom we may 
perhaps call the friends of the Royal Institution have 
generously responded to a first financial call entailed 
by the scheme, a balance of about £17,000 is still 
required. The Royal Institution with its laboratory, 
fine library, and rota of experimental and philosophical 
lectures, is somethmg beyond a mere London society 
of persons mterested m the movements and progress of 
science, In effect it is a bequeathment to posterity 
by Rumford, Davy, Faraday, Dewar, the repercus- 
sions of which are mtemational. Accordmgly strong 
hopes are entertained that the necessary sum will be 
forthcoming. Apart from physical science it is worth 
recalhng that the Royal Institution in early days took 
a hand m the promotion of geology and mmeralogy. 
By the year 1804 a museum of more than 3000 mineral 
specimens and fossils had been brought together, m- 
cluding a special collection of minerals formed by Davy. 
Durmg the years 1806-7 Davy lectured occasionally 
on geology as well as chemistry, and he was one of 
those present at the meeting m Freemason’s Tavern, 
Great Queen Street, on Nov. 13, 1807, when it was 
resolved to mstitute a Geological Society. Faraday 
became a member of the Geological Society in 1824. 

In his Crooman Lecture on “ The Developmental 
History of the Primates ”, delivered to the Royal 
Society on Nov. 21, Prof. J. P. HiU gave an illuminat- 
ing summary of his mvestigations, extending over 
many years, on the evolution of the placenta and the 
early phases of the embryo in the Primates. The 
results of this diffioult and exaotmg work emerge from 
tile complexities, which are so bewildermg to all 
exo^ a few specialists, as a lucid statement definmg 
a series of facts of observation easily susceptible of 
confirmation. Hence the evidoioe provided by Prof. 
Hill’s laborious researches should establish once for 
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all the true relationships of the four groups into which 
he subdivides the Primates. Man and the anthropoid 
apes are mcluded in the same group, which was de- 
rived from the stage revealed m monkeys, both of the 
Old and the New World. This Pithecoid stage is 
I clearly an advance on the Tarsioid type of placenta- 
tion, which IS displayed in the solitary survivor of 
the group, the spectral tarsier. It is equally certain 
that the Tarsioid placentation was derived from a 
primitive Lemuroid type, which can be inferred from 
the common denominator of the diversely specialised 
forms found in the li\ing lemurs, galagos, lorises, and 
mdrismes Pi of. Hill has demonstrated that the 
Lemuroidea certainly belong to the order Primates, 
and that man is nearly related to the anthropoid apes, 
the common ancestors of which must have passed suc- 
cessively through both Tarsioid and Pithecoid stages 
m their descent from some pre-Tertiary Lemuroid. 
The evolutionary process of adaptive specialisation 
mvolves a speeding-up and an abbreviation of the 
developmental processes. 

The Huxley Memorial Lecture of the Royal Anthro- 
pological Institute was delivered by Baron Erland 
Nordenskiold in the lecture theatre of the Royal 
Society, Burlington House, on Nov 26. Baron 
Nordenskiold chose as the subject of the address ” The 
American Indian as Inventor ”, a subject on which his 
prolonged study of American technology and his 
journeys of anthropological exploration m Central and 
South Amenca have made him peculiarly competent to 
speak In his lectme he dealt with the question as to 
the extent to which we may suppose that the American 
Indians have mdependently mvented many things 
entirely umnfluenced by the Old World. He gave 
numerous examples of inventions and discoveries that 
must necessarily be of origmal Indian conception, 
seemg that they were unknown in the Old World prior 
to the discovery of America. Among such he men- 
tioned the use of poisonous manioc for food, tobacco 
and tobacco pipes, the rubber ball, rubber syringe, and 
the hammock ; quinme, curare, and other poisons ; the 
use of cayenne pepper m the preparation of a poison 
gas employed m siege warfare ; the weldmg of copper ; 
various kinds of musical mstruments ; calculating by 
means of knotted strings by the decimal system, and so 
forth. He asked whether it may not reasonably be 
supposed, seeing that the Indians discovered so much 
that was unknown m the Old W orld, with its variegated 
culture, that they may also have discovered various 
things that were known there. In the course of the 
lecture it was repeatedly emphasised that what was 
said did not constitute any conclusive evidence that 
there might not have been some pre-Columbian inter- 
course between the cultures of the Old and the New 
World. Even if there had been mteroourse, it does 
not constitute proof that everything of common posses- 
sion must necessarily derive from a common origin. 
At the close of the lecture the Huxley Memorial Medsd 
of the Royal Anthropological Institute was present#^ 
to Baron Nordenskiold by Prof. J. L. Myres, presidei;^ 
of the Institute. 

The November issue of the Bealist contains 
stimulating article by Mr. J. B. S. Haldane urwur?! 
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place ol science in western civilisat ion . Mr Haldane's 
toiceful style is ahvajs attractue, but vhen it is 
everc^eil upon so fruitful a topic as the piesent it 
slio^vs to particular ad\antage The main thesis ot 
the article is that western civilisation has eomiiletely 
failed to mtegrate into its intellectual stmcture the 
bcientitic ideas that tuinished its material stmcture 
There are thus two alternatn es before it In the fiist 
place, scientific ideas may not be accepted by the 
ruling class, in which event IMr Haldane foresees 
further wars, spiritual decay, and a dryins-up of the 
flow of real invention The second alternative is 
that a serious attempt will be made to mcoiporate 
scientific ideas, as well as scientific inventions, in our 
national and international life If this attempt were 
made, and succeeded, it would do much to fill the 
emotional gap which is left “ by the collapse of the 
religious picture of the universe ”, for the scientific 
point of view is lofty enough to satisfy any of the 
aspirations of the human spirit According to Mr. 
Haldane, Soviet Russia has chosen the second alter- 
native. He says that there is “ any amount ” of 
research bemg done in Russia, and that there is an 
intense general interest m science The children in 
the tovTis of Russia, he avers, learn a great deal more 
science than the corresponding children in England, 
and the scientific workers are relatively, though not 
absolutely, much better off than they are m Great 
Britain While we agree with Mr. Haldane that 
western civihsation has far to go before it properly 
appreciates the true value of science, we caimot help 
contrasting his roseate account of Soviet Russia with 
the diametrically opposite estimate given by Mr. 
Lancelot Lawton a few pages further on m the same 
issue of the Bealist. 

De. Charles Singer also has an article m the 
November Realist, on the “ Dark Age of Science ”. 
After observmg that science is a process and, hke most 
processes, can be reversed, he states that, so far as 
science is concerned, the whole course of history 
presents no clearer division than that between the 
earlier Middle Ages or ‘ Dark Age ’ and the later 
Middle Ages or ‘ Scholastic Age The critical event 
is the arrival of Arabian influence m the twelfth and 
thirteenth centuries When m contact with a new 
medieval document, the first question that the 
historian of science asks himself is whether he can 
discern Arabian influence in it. If he can, the docu- 
ment IS placed m the scholastic category ; if he cannot, 
in the Dark Age category. Dr. Smger exemplifies 
the characteristics of Dark Age ‘ science ’ by reference 
to the “ Handboo ” of the monk Byrhtferth of the 
monastery at Ramsey. This was written half a 
century before the Norman conquest of England, and 
has recently been edited, with a translation, by Mr. 
S. J. Crawford. Byrhtferth was a good average Dark 
Age writer, and Dr. Smger condemns him and his con- 
temporaries, referrmg to “the sophisticated child- 
ishness, the inane learning, and the humourless 
edificatory imbecility of the men of those times”. 
His book IS worth perusal by those who dwell in 
the light that science has since shed. The charge 
against the Church of having destroyed ancient 
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science is, m Dr. Singei's opmion, unfounded, for there 
was practically notliing to destroy. When, in the 
sLxteenth and seventeenth centuries, she did oppose 
uidependent thought, it was because the discoveries 
and theones of Copernicus, Giordano Bruno, and 
Galileo threatened to overthrow the doctrme — funda- 
mental from the Church’s point of view'— of a finite 
universe. 

The relationship between biological phenomena and 
weather is ot profound interest to the naturalist, and 
the ‘ Report ot the Phenological Observations m the 
Bntihli Isles from December 1927 to November 1928 ”, 
published by the Royal Meteorological Society, supplies 
a wondeilul assortment ot data for consideration and 
speculation Tlie labour ot collecting and tabulating 
the notes from the 407 stations now in being must be 
enormous, and were it not that generalised results are 
shown, the tables and individual records are not such 
as the general reader can peruse with any satisfac- 
tion to liimselt A comparison of the excellent charts 
brings out borae interesting results. The lines through- 
out the Britibh Isles (migrant isophenes) interpretmg 
the equal airival dates of twenty selected migrant 
buds, show that the eailiest amvals occur on the 
south-east coast of England, that coastal arrivals pre- 
cede mland amvals, the coastal dates up to the Wash- 
Mersey Ime bemg some three days later than the south 
coast dates, to the Tjme-Solway line six days later, and 
to the north of Aberdeenshire nine to twelve days later. 
It IS a stnkmg fact that there appears to be some cor- 
relation between the floral isophenes and the migrant 
isophenes, and this, since it connects local conditions of 
fiowermg and the appearance of birds which have set 
out from distant places, seems to mdicate the influence 
of very far-reaching weather conditions. 

During the four weeks endmg Oct. 17 there has 
been a remarkable mcrease of seismic activity m 
the island of Hawaii The numbers of earthquakes 
registered at the Kilauea Observatory suddenly rose 
from 9 during the week ending Sept 18 to 221, 244, 
129, and 97 durmg the succeedmg weeks, the origins 
of the shocks bemg concentrated below the Hualalai 
Volcano, a mountain 8269 feet high on the west side 
of Hawau. Two strong earthquakes of mtensity 9 
(Rossi-Forel scale) occurred on Sept. 26 and Oct. 6. 
Though, after the latter date, there was a marked 
decrease in strength and frequency, the occurrence 
of this tremor-storm suggests that the Mauna Loa 
lava column, which has sent out its flows from the 
south-west nft of the mountam dunng the last 
twenty-five years, is now moving underground to- 
wards Hualalai. The decline in activity may imply 
that the mountain fissures are more open and the lava 
outburst near at hand. 

In telephony many attempts have been made to 
increase the speed of communication between auto- 
matic exchanges and manual exchanges, and specially 
between subscribers having automatic telephones and 
those connected with rural exchanges. It is stated 
m a recent issue of the Times (Nov. 9), that the Bell 
Telephone Laboratories have made a considerable 
stepmthis direction and havegivenapublicdemonstra- 
tion of their new method. They use talkmg to 
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assist in the t)[)eration ot automatic telephones Tlie 
device consists of ten films, one foi each number fmm 
zero to nine. These are recorded bv an operator 
specially selected for her telephone \oice The films 
are \iound on drums installed in the exchange. The 
dialling by the subscriber of the number required 
automatically releases the films, which revolve and 
call out the number required to the exchange operator. 
It IS expected that many of those film-calling devices 
will be in practical use in a lev weeks’ time. A 
demonstration was also given by the Bell Laboratories 
of an improved means for ensuring the secrecy of 
radio-telephonic conversations. The method adopted 
IS to ‘ scramble ’ the words of the message In the 
course of the transmission the high frequencies are 
changed to low frequencies and vice versa. The 
frequencies are then inverted and the conversation 
becomes mtelligible. Before the retranslation, the 
sounds are completely unmtelligible. 

At the Institution of Electrical Engineers, on Nov. 
21, three papers were read dealmg with the low 
temperature carbonisation of coal with special 
reference to its combination with the production of 
electricity. One of the papers described Enghsh 
practice, another American practice, and the third 
German practice. Whilst most other countries have 
hydro-electric power to fall back upon, the amount 
of power available from this source m Britam is never 
likely to provide more than about one-twentieth of 
our total power requirements. It is suggested that 
the power plant of the future will take in coal as its 
raw material, but will deliver, in addition to electncity, 
motor spirit, fuel oil, creosote, pitch, and other 
derivatives of coal tar. The present coal distillation 
plant at Dunston-on-Tyne produces from one ton of 
Northumberland small coal, 16 gallons of tar oils, and 
I ton of semi-coke. It is stated that a wide and 
promismg field of research in this direction has not 
yet been explored, although the first step has been 
taken. It is most important that coal, the valuable 
national asset of Britain, should be fully utilised. 

In America great interest is taken m the carbonisa- 
tion of fuel, and the trend of progress is towards the co- 
operation of the electric companies with pubhc service 
companies supplymg gas for domestic and mdustnal 
piu'poses. Geimany’s coal industry is characterised 
by the competition between pit coal and brown coal. 
The pit coal is similar to that used in England, whilst 
the brown coal is of very inferior value untd it has 
imdergone suitable treatment. The production of 
brown coal, of which there is an almost unlimited 
supply, already amounts to 170 million tons a year. 
The cost of pit coal, however, will probably increase 
owmg to the mcreasmg depths of the pits. A large 
combmation steam and brown coal carbonisation plant 
IS now in operation. Germany is looking forward to 
the oombinmg of carbonisation plants, power stations, 
and gas works. 

A of spectacular experiments involv in g 

the usa of sound-films, photoelectric cells, and re- 
producing apparatus were demonstrated by Mr. J. B. 
Taylor, of the G^eral Electric Co., Schenectady, in 
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a lecture given on Nov 6 to the New York Electrical 
Society. An image of the sound track of the film 
after projection on to the screen was used to actuate 
a loud speaker through the medium of a photo- 
electric cell Various distortions of reproduced 
speech were then demonstrated by running the film 
at speeds up to three times the normal, by running 
the film in the inverse direction, and by increasing 
or decreasing the width and position of the slit, thus 
allowmg selected and restricted portions of the sound 
track to act on the cell The rapid fluctuations m 
intensity of apparently constant sources of light were 
also demonstrated as sounds by allowing them to 
lUummate the photoelectric cell of the sound repro- 
ducmg apparatus. 

It is well known that the principles governing 
successful communication over long distances on 
land and sea have their origin in optical, acoustic, and 
mechamcal methods which were used in primitive 
times. Through revolutions, wars, and reformations 
the art of signalling by these means can be traced to 
the beginning of the nineteenth century, when it 
attamed its highest perfection under Claude Chappe, 
the first admmistrative telegraph engineer in France. 
Mr Rollo Appleyard, in Electrical Communication for 
October, rightly includes him in his biographies of the 
pioneem of electric signalling. Chappe, who was born 
in 1763 and died in 1805, endeavoured to replace 
acoustic signals by electric signals At that time, 
however, the insuperable difficulty was how to in- 
sulate the wire Chappe was educated for the Church, 
but when the Revolution came he devoted himself to 
the Republic. From 1793 to the end of his life he 
did valuable public service, semaphore lines operating 
on his method and with his code connecting Pans 
with many towns in France. 

Chappb’s only recompense as an inventor was the 
satisfaction of having served his country. He did not 
escape cruel annoyance by those who claimed to have 
anticipated his successful devices. In 1804, Napoleon 
demanded the immediate establishment of a tele- 
graph service between Paris and Milan through Lyons. 
The work proved too heavy for him and shortened his 
life. Ultimately there were 58 semaphore stations 
between Paris and Lyons. Trees which interfered 
with the line of vision were cut down and their owners 
mdemnified. Chappe was fully aware of the extent 
to which the general principles of his devices had been 
praised by the ancients. The value of his work lay in 
the adaptation of these principles to the needs of his 
time. His mechanism was designed to secure the 
greatest visibility, strength, lightness, durability, and 
ease of operation, and his successful methods were a 
great boon to several European countries until the 
invention of the electric telegraph by Wheatstone 
m 1837 made some of them antiquated. 

At a meeting of the Newcomen Society held oi^. 
Nov. 20, Mr. Rhys Jenkms read a paper on “The* 
Art of Water Drawing ”, the title bemg taken froi|| 
a work published m 1660 apparently written by W 
R. D’Acres, whose name is attached to the prefaw^ 
The book is extremely rare, and in view of the mtergft 
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ms: \\av the author treated liis subject, the Soeietj 
jiiopo'.ts to zejOTnt it as one ot it* Extia Publication^” 

A st 11 kina: teature of the book is the systematic \vd\ 
in Minch the pumping: machine is analised into prime 
mover, transmitt ing mechanism , and opei a tmgraember, 

M hile D’Acres gives evidence that he iindei'stands the 
action of the pressuie ot the atmosphere in foremg 
viater into a \essel containing a partial vacuum He 
goes on to suggest, indeed, the use ot hre for the laising 
of M'ater,and describes an apparatus into which water 
can be drawn through the cooling of liot gases wnthin 
It Whether he made such an apparatus is not knowm 
Jlr Jenkins gave some interesting mtoimation regaid- 
ing the use of bucket gins, that is, the chain of buckets 
or chain of pots once m common use in Great Britain, 
suction pumps, force pumps, and other appliances of , 
Tudor and Stuart times, and referred to some of the i 
earliest examples. Accordmg to the “ Oxford English ' 
Dictionary ”, no trace of the name ‘ pump ’ occurs 
before the fifteenth centmy, for though remains of 
Roman pumps have been found, such thmgs went 
out of use with the coming of the Saxons Durmg 
the meetmg, it was amioiinced that Mr L St. L | 
Pendred has consented to continue as piesident for 
a second year, and that the Society now has 248 
individual members, bebides 57 institutions w'hich 
subscribe as members 

IMe Eeic MacLiAGan, director and secretary of the 
Victoria and Albert Miiseimi, South Kensington, has 
been elected an honorary member of the Yorkshire 
Philosophical Society 

Fuethee correspondence concerning the appear- 
ance of the comma butterfly in England has reached 
us (see also Natuee, Oct. 26, p 653, and Nov. 16, 
p. 770). Mr E J, Maehin records its capture at 
Tettenhall, South Staffordshire, on Oct 18 last, and 
Mr. R. L. Williams states that a specimen was taken 
m the grounds of the Biological Field Station of the 
Imperial College of Science, Slough, Bucks, on Sept. 24. 

The Principal Trustees of the British Museum 
have appointed Mr J. Ramsbottom, at present 
deputy keeper in the Department of Botany, to be 
keeper of the Department on the retirement of Dr. 
A. B. Rendle on Jan. 19 next Mr. G. J. Arrow has 
been appointed deputy keeper m the Department 
of Entomology. 

At the annual general meeting held on Nov. 14 of 
the London Mathematical Society, the following 
officers were elected ; — President : Prof. S. Chapman ; 
Vtce-Prestdents : Prof. W. E. H. Berwick, Prof. P. J. 
Daniell, and Prof. E. H. Neville; Treasurer: Dr. 
A. E. Western ; Ztbranan : Prof. H. Hilton ; Secre- 
taries : Prof. G. N. Watson and Mr. F. P. White ; 
New Members of Council : Mr, T. W. Chaundy, 
Prof. G. H. Hardy, Prof. H. Levy, and Prof. L. J. 
Mordell. 

The Williams Prize of the Iron and Steel Institute, 
of the value of 100 gumeas, has this year been awarded 
by the Council to Mr. William E. Simons, assistant 
blast-fum€ioe manager at the Cardiff Works of 
Messrs. Guest, Keen, and Nettlefolds, Ltd., in con- 
sMeration of his paper on “ The A,LB. Smter Plant 


at the Works of Guest, Keen, and Nettlefolds, 
I Limited,” which he presented at the last annual 
! meeting of the Institute in London 
j At the annual general meeting of the University of 
j Diuham Philosophical Society, held on Oct. 31, the 
I follow mg officers w'ere elected : — President : The Hon. 

! Sir Charles A. Parsons ; Vice-Presidents : Prof, 
j Ma&bon, Mr. Wilfred Hall, Sir William Marns, Dr. 
Morrow, Dr. Smythe, Prof. Harrison ; Hon, Secretary : 
Mr W. il l\Iadgin, Armstrong College, Newcastle- 
upon-Tj-ne, Hon Treasurer: J. W. Bullerwell. 
Annstrong College. Newcastle-upon-Tyne 

On Oct 1, Sir Fredeiic G Kenyon ojtetied at 
Hull the Mortimer Collection ot Prehi&toiic Anti- 
quities, which was piesented to the Corporation by 
Col G H Clarke, and has now’ been given a permanent 
home in the Old Ait Gallery of the City Hall. There 
are few museums. Sir Frederic said, which put the 
people .so closely in touch w ith prehistoric man as the 
Mortimer Museum The objects are clearly recorded 
and adraiiably displayed Some idea of the extent 
and scientific value of the collection may be gathered 
trom the fact that Mr Mortimer excavated about 350 
burial mounds, from the Bronze Age to Roman and 
Saxon times, and pieseiA'ed every object found in 
them. In addition, theie are many Neolithic objects 
found unassociated with burials m various parts of the 
world 

The Department of Zoology of the British 
Museum (Natural History) has recently received a 
fine example of the common porcupine [Hystnx 
cristata) mounted in a defensive attitude wnth its 
spmes erected, from the trustees of the Rowland Ward 
Bequest ; while Mr C. D Soar has presented to the 
Department a collection of nearly 600 slides of 
microscopic preparations of w’ater-mites, forming the 
matenal described in the standard monograph, 
“ British Hydracarma ”, by Mr Soar and Mr. 
Williamson, pubhshed by the Ray Society (1925-29, 
3 vols.). Through the generosity of Mrs. M. E Eaton, 
the Department of Entomology has received the col- 
lection of PsychodidsB (moth-fiies) formed by her late 
husband, the Rev. A. E. Eaton, and including more 
than 1800 pinned specimens and about 200 microscope 
shdes. It IS probable that the Eaton collection is the 
larg^t and most important in existence, meliidmg as 
it does, m addition to a complete series of the known 
British species, much material from Switzerland, 
Algeria, Madeira, the Canary Islands, and elsewhere. 
It is hoped that it may be possible to publish some 
parts of Mr. Eaton’s manuscript notes on the group. 
A recent addition to the Department of Geology is a 
cast and enlarged model of the tooth of the fossil man 
Sinanihropus pehnensis from the Pleistocene of China. 
Many specimens of mmerals and rocks recently 
collected m Northern Rhodesia and South-west Africa 
have been added to the mineral collection. 

A CATALOGUE (No. 10) of some 500 second-hand 
books relating to botany and zoology has been re- 
ceived from Mr. J. H. Knowles, 92 Solon Road, S.W.2. 

We have received from Messrs. W. and G. Foyle, 
Ltd., 119 Charing Cross Road, W.C.2, a copy of tWr 
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latest catalogue oi books relating to medicine and 
allied sciences. 

Messes. Francis Edwards, Ltd , 83 High Street, 
Marylebone, W.l, have added to their mterestmg 
series of catalogues No 519, consisting of nearly 600 
titles of books, maps, views, and MSS. concerning 
the West Indies. 

Applications are mviteil for the following appoint 
ments, on or before the dates mentioned —A demon- 
strator m civil and mechanical engmeermg in the 
Department of Engineering of the University of 
Leeds— The Registrar, The University, Leeds (Dec. 2) 
A cliraeal assistant m the Department of Physio- 
Therapy of St. George’s Hospital—The Dean of the 
Medical School, St George’s Hospital, S.W.l (Dec. 7) 
A lecturer in physics at the Northampton Poly- 
technic Institute— The Prmcipal, Northampton Poly- 
teclmic Institute, St. John Street, E C 1 (Dec. 10 ). 
A woman lecturer in geography at the Leeds Trainmg 
College— The Prmcipal, Training College, Leeds 
(Dec. 10). A prmcipal of the Norwich Techmcal 
College— The Secretary of Education, 41 St Giles 
Street, Norwich (Deo. 10). A director of the Marme 
Trades School, Suez, under the Egyptian Mmistry of 
Education— The Under Secretary of State, Minist^ of 
Education, Cairo (Dec. 10). A glass blower in the 
Department of Chemistry of the University of Cape 


Town— The Secretary to the High Commissioner for 
the Union of South Africa, Trafalgar Square, W.C .2 
(Dec. 11 ) A petroleum technologist to the Govern 
ment of Trinidad— The Private Secretary (Appoint- 
ments), Colonial Office, 2 Richmond Terrace, SW.l 
(Dec. 20 ) A professor of social biology at the London 
School of Economics— The Academic Registrar, Uni 
versity of Loiulon, South Kensington, S W 7 (Jan. 23). 
A Martin White professor of sociology at the London 
School of Economics— The Academic Registrar, Uni- 
versity of London, S W 7 (Jan. 24). A head of the 
Department of Mechanical and Structural Engineering 
and Building of the Borough Polytechnic Institute 
—The Principal, Borough Polytechnic Institute, 
Borough Road, S E 1 A lecturer in mathematics 
and geography at St Gabriel’s Training College for 
Women— Miss K. T Stephenson, St Gabriel’s College, 
Cormont Road, Camberwell, SE.5 A laboratory 
assistant m the soil chemistry laboratories of the 
Agncultural Research Station, Amani, Tanganyika 
Territory— The Crown Agents for the Colonies, 4 
Millbank, S.W.l (quoting M/1797). A lecturer in 
botany m the University of Reading— The Registrar, 
The U mversity , Readmg Heads of the pathological 
and botany divisions of the Rubber Research Institute 
of Malaya— The Secretary, London Advisory Com- 
mittee, Rubber Research Institute of Malaya, 2/4 
Idol Lane, Eastcheap, E C.3. 


Our Astronomical Column. 


Changes on Jupiter.— The planet Jupiter will be m 

X ution to the sun on Dee. 3, and promises to 
it some venr interesting phenomena to observers. 
Mr A. Stanley Wilhams, Rev. T. E. R Phillips, and 
others have reported the appearance of a long stream 
of dark spots m the region immediately south of the 
north temperate belt of the planet. On Nov. 16 the 
spots extended over about half the circumference, for 
Mr. Phillips found that they occupied 6 hours in 
crossing the central meridian. This outburst of spots 
has appeared m the same latitude and presents a 
similar aspect to that shown by a remarkable train 
of spots which attracted much attention m October 
and November 1880. The latter objects gave a 
rotation period of 9^ 48“ and formed a new dusky 
belt on tne planet in 32 days. They were among the 
swiftest markings ever detected on the Jovian surface. 
The present revival of similar details is very suggestive 
of repetition, for the spots at present visible are 
travelling with gi'eat rapidity of movement and com- 
plete a rotation in about 49 “. They are bemg 
attentively watched m order to determine whether or 
not they become transformed into a new belt as 
occurred with the markings of 1880 

The Binary Star 70 Ophiuchi.— It has long been 
known that the discordances between theory and 
observation in the distances and position angles of 
tbs star are of a somewhat systematic nature j some 
of the orbit computers have considered that there was 
evidence of a third unseen component disturbing the 
motion of the others ; an alternative explanation 
was that the discordances arose from systematic 
moiB m the observations, depending on the mchna- 
wn to the vertical of the line joimng the stars. It is 
mwn that some observers have personal errors of 
R. Tschilschke examines m Asfr. 
jycm,, No, o 0 f 4 , whether the discordances can be 
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explamed in this way He concludes m favour of 
the existence of a third mass from the fact that the 
discordances have a different period from the period 
of revolution of the visible pair; he finds 89*09 
years for this, but about 64 years for the discordance. 
He concludes also that the node shows a yearly 
change of some 2 ®, mdicatmg that the third body 
moves m a plane different from that of the visible 
system. 

The Star-cloud in Scutum —Lick Bulletin, No. 416, 
consists of an examination by C. J. Kneger of the 
distance and depth m the Ime of sight of the galactic 
star-cloud in Scutum (now generally included in 
Aquila). The centre of the cloud is at about R.A. 
IS** 43“, S. Decl. 7*6° (equinox of 1900) The 
spectral types of the brighter stars were obtained by 
siltless spectrograms ; the photographic magnitudes 
by comparisons with the north polar sequence , the 
colour mdices by photographs with colour filters. The 
cloud 18 approximately 6 ° by 8 ° in angular area , its 
mean distance is determined as 2800 parsecs, which 
makes its mean diameter in a direction perpendicular 
to the Ime of sight 360 parsecs ; the depth in the Ime 
of Sight appears to be greater, being between 600 and 
1000 parsecs. The relative luminosities of the differ- 
ent spectral types are the same as in the neighbomv 
hood of the sun, but the density of distribution off 
dwarf stars is considerably greater. There is ocm-t- 
eluded to be a region of low star density between W. 
solar climter and the Scutum Cloud. Other estimate 
of the distance of the cloud are : Seares, 7000 parseoS'S 
Shapley, 4000 to 6000 parsecs ; Kreiken, 1500 
secs 5 Malmquist, 3400 parsecs. The mean is |M 
parsecs, or 1*6 times Kneger’s estimate. The siitn 
of the distance of these galactic condensations ifl 
interest for oompanson between them and the . Ml 
densations m the spiral nebulae. 
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Research Items. 


Mice and Evolution — Following a summary of 
loeent leaiilts oi the irradiation of animals by X-rayi 
and itb eftect upon inheritance of characters, X. 
Dobrovolskaia-Zavadsskaia has discussed ins own 
experiments upon 35 bieeding mice (Biol. Bev. and 
Biol Proc Cambridge Plul »S'or,vol 4, October 1929, 
p. 327). In a progeny mimberiiig about 3000, only 
tMO mutations were discovered, and these, havmg 
already been found apart from irradiation, are re- 
garded as mamtestations of pre-existmg latent states 
brought to light under the mfluence of the rays. The 
rays can scarcely, therefore, be looked upon as a real 
cause of mutations, as has been alleged. On the re- 
sults of these relatively few experiments, the author 
has the temerity to base a theory of evolution, a hypo- 
thesis of stable species with single changeable m- 
dividuals, which are the source of new forms. This 
hypothesis conceives evolution to be based on three 
foundations • (1) Stability of existing species as the 
expression of the conservative principle of hfe , (2) 
variability of smgle individuals as the manifestation 
of the creative power m Nature ; and (3) natural 
selection as the siitmg out of the adapted species. We 
cannot comment on these conclusions m this note, 
but on general groimds we deprecate the building up 
of wide theories upon artificial experiments without 
any reference to the course of events m Nature. 
Although species are of the essence of the theory, the 
species ot mouse experimented with here is not even 
named. 

Catgut and its Sterilisation,— With the exception 
of antiseptic treatment, probably no procedure has 
advanced the practice of surgery more than the use 
of the ligature for tying the blood-vessels and con- 
trolling luemorrhage. Slany substances have been 
employed for the pmpose, but catgut is usually the 
material to be preferred Catgut for surgical use 
should be sterile m the sense of being free from any 
bacterial contamination, yet flexible, strong, and 
absorbable in the tissues. The practical problems 
involved in producmg such a material are the subject 
of a report by W. Bulloch, L. H. Lampitt, and J. H. 
Bushill, issued by the Medical Research Council 
(Special Beport Senes, No. 138 ; London ; H.M. 
Stationery Ofiioe, 45 net). Prof. Bulloch contributes 
what must be the most complete modem account of 
the history and literature of the whole subject, as 
well as the results of thousands of sterihty tests and 
experiments on methods of sterihsmg Dr. Lampitt 
and Mr. Bushill deal with the physical and chemical 
properties of the sheep’s intestme (from which ‘ cat- 
gut ’ is made) and its manufacture into sterile hga- 
tures for surgical use. Prof. Bulloch flnds that much 
commercial surgical catgut is not sterile, and that 
many of the sterihsmg processes recommended are 
mefflcient. It is of mterest that the last method 
devised by Lord Lister, who studied the subject for 
forty years, which consists in the use of chromium 
sulphate and mercuric chloride, yields a sterile pro- 
duct. Prof. Bulloch finds that a 1 per cent aqueous 
solution of lodme and potassium iodide will mfalhbly 
sterilise the most contaminated catgut if apphed for 
not less than eight days, and is the best agent to 
employ on a commercial scale. Messrs. Lampitt and 
Bushill show that the lodme process yields a satis- 
factory hgature provided oertam conmtions are ob- 
served and precautions taken during manufacture. 

Development of Mosquito Larvae. — ^Dr. Malcolm B. 
MacGregor (Parasitology, vol. 21, 1929) has descnbed 
observations on the eigr^canoe of the hydrogen ion 
ooncentration in the development of mosquito larvse, 
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especially those of ^des argenteus By gradually 
ehminatmg one and another of the interactmg factors 
he has been able to demonstrate (a) that if the 
of the normal environment is changed the develop- 
ment of the lan’se is advei&ely affected ; (6) that 
under bacteriologically sterile conditions the fore- 
going statement is no longer tiue, and (c) that con- 
seqiiontl\ the acid or alkaline reaction of the medium, 
Avithm ordinary limits, has no direct effect upon the 
ile\ elo[)ment of the lar\’’£e An alteration in the pH 
often brings about a change m the biological group 
as&ociat ion's and the abnormal dominance of factors 
untaiuuiable to a particular species of larvie The 
larvj? of ceitam '^pecies show a restriction to waters 
exlnbiting a pH nulex within a defimte short range, 
and hence the pH index is often a trustworthy in- 
dication as to whether the chemical and biological 
group associations will favour or preclude successful 
development of such larvae. The author .states that 
oi the different artificial food stuffs nothmg has been 
found to smt the larva of JEdes argenteus so well as 
bread, and he describes the technique for the produc- 
tion of successful cultures of larva and pupa under 
bacteriologically sterile conditions. The phase of 
‘ suspended development ’ of the larva of many species 
of mosquitoes is found to have its probable explana- 
tion m the temporary or complete disappearance of 
micro-organisms on "which the conversion of the 
organic materials of the environment to a suitable 
larv'a diet depends 

Parasitic Roundworms in Sheep — The Mmistry of 
Agriculture and Fisheries has recently issued two 
clearly written leaflets on parasitic roundworms in 
sheep. The first {No. 75) gives an account of the 
twisted wire worm (Hcemonchus contortus) which 
occurs m the fourth stomach of the sheep, and the 
second (No 304) deals with the common lung worms 
of cattle, sheep, and goats, causing ‘ husk ’ or ‘ hoose ’. 
The life-history of the respective worms so far as it 
is known is concisely described, and will undoubtedly 
“assist the dnection of intelligent effort towards 
smtable measures of control ”. These measures and 
curative treatment are briefly described. 

Trypanorhynchid Cestodes from Ceylon and India. — 
The first part of a monograph by Dr. T Southwell 
on Cestodes of the order Trypanorhyncha from Ceylon 
and India is published m SpoUa Zeylanica, vol. 15, 
part 3, 1929. An extensive historical survey of the 
literature of the order is followed by the author’s 
proposed classification mto three families with six 
certam genera and one of uncertain position, and by 
a descnjition of each of the species. A list is given of 
the species— about three dozen— recorded from India 
and Ceylon and of their respective hosts. A note is 
added on larval cestodes collected m large numbers 
from the umbrella of a rhizostomous medusa m the 
Chilha Lake. At the antenor extremity of the larva 
18 a deep pit the base of which — where the head or 
scolex would later develop— is thickened. These are 
plerocercoid larvae but are not identifiable further. 
Dr. Southwell states that no cestode larvae have been 
previously recorded from medusae. 

A Four- Rayed Clypeaster.- Mr. Iwao Taki describes 
an unusual abnormality in this specimen of Clypeaster 
gapomous (“ Note on a 4-rayed Specimen of Clypeaster 
japonkus Dbderlem”. Memoirs of the College of 
Science, Kyoto Imperial University, Senes B, vol. 4, 
No. 2, article 6, 1929.) It was found on the shore 
close to the Seto Marine Biological Laboratory, Soto, 
Prov. Kii, aifter a heavy storm. Several normal 
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aniiMihidls weie obtained at tlie ,sanie time Ctnn- 
jjaied with tlie^e latter the abnormal speimien, wdiich 
IS immature, ha^ a much rounder outlnie, tlie test is 
higher, the number of ambulacral poie {tali'! smaller, 
and the outline of the petals o\ al w ith an obtuse distal 
part. The four rays are repeated in the madieponte, 
which IS nearly square with onl) foui genital pores, 
situated at the four corneis One <>1 the {letals is open 
showing it to be the anteiioi Tlie lemainmg tliree, 
therefore, represent the other fom rays of a normal 
specimen Fiom the number of pore-pairs it is de- 
duced that one of Ihe {losteiior jictals is missing, 
and that the tetramerisin is bi ought about by the 
abortion of the right posterior ambulacrum and ad- 
jacent mterambulacra. 

Nets for Plankton Research —In a recent publica' 
tion by the International Council for the Exploration 
of the Sea (“ Vergleich der Fangfahigkeit verschiedener 
Modelle von Plankton-netzen Rapports et Prods- 
VerhauxdesRiumms, vol 69, September 1929 (Koben- 
havn ; Andr Fred. Host et Fils) Cl Kunne gives the 
results of some quantitative tests which have been 
made with three types of nets, Hensen’s egg-net, the 
Nansen net, and the standard net of the International 
Council. He finds that while the Nansen net and 
the Hensen net are rather similar in their catchmg 
powers, the former catching about 90 per cent as 
much as the latter, the standard net, on the other 
hand, falls far short in efficiency, catching only one- 
tenth of the material that the Hensen net does. More- 
over, this is not due so much to the lesser dimensions 
of the opemng of the standard net, but rather to its 
construction. It seems probable that the nettmg 
inserted at the front tends to oonstriot the virtual 
opening of the net where it joms the silk, and the 
throttling rope may also help in this at times The 
question is an important one and should be settled 
now that there is a tendency more and more to 
standardisation of method in order that results may 
be comparable. The author favours the Hensen net 
for its convenience in sea work, m spite of its cumbrous 
size. 

Nitrogen Metabolism of Virus Diseased Plants.— The 
nitrogen metabohsm of healthy and spiked sandal 
leaves has been studied by N. Narasimharaurthy and 
M. Sreemvasaya, and their results have been published 
as Part 6 of the “ Contributions to the Study of Spilse- 
disease of Sandal {Santalum album Linn.) m Vol. 12 A, 
Part 1 0, of the J oumal of the Indian Institute of Science, 
pp. 163-163. They report a greater content of total 
nitrogen (on a dry weight basis) m spiked leaves than 
m healthy leaves where a leguminous host is absent, 
whilst little difference can be detected when the latter 
symbiont is present. There is, however, m all cases 
an mcrease m total water-soluble nitrogen, basic 
nitrogen, and total ammo nitrogen, and a decrease m 
the nitrate nitrogen m the diseased leaves, when com- 
pared with healthy leaves, relative to either dry weight 
or to^ total nitrogen Compansons are drawn with 
the nitrogen contents of several plants attacked with 
virus diseases which usually show no decrease m total 
nitrogen content as a result of the disease. 



ended April 30, 1929, shows that during the past 
twelve months much attention has been given to the 
establishment of the lignite briquetting industry near 
Estevan, and to mineral development in that large 
area of Saskatchewan which lies within the boundary 
of the two million square mile Pre Cambrian Shield 
Mention is matle in the report of the exploitation of 
the Provmce’s non-metallic mineial resources, etc., 
its clays, sodium sulphate deposits, and volcanic ash' 
special attention being given to the marketing of 
sodium sulphate, the importance of vhich to the 
Canadian pulp and paper industry is considerable 

The Eruptions of Mayon Volcano. — In The Philip- 
pine Journal of Science for September last, L. A. 
Faustmo describes Mayon Volcano and its eruptions, 
with special reference to the great outburst that took 
place last year The volcano is a cinder cone with 
venticular lava flows, and its profile follows very 
closely the hyperbolic sine curve discussed many 
yeai’s ago by Becker Surface indications pomt to 
only one oriiiee, and if there have in the past been 
subordinate openings, they have since been hidden. 
None appeared m 1928 The original vent broke 
through a Tertiary basement in late Tertiary or early 
Quaternary time) and Mayon is to-day the most 
active cone m the Philippines The ejected materials 
are of porphyritic basaltic composition and they have 
repeatedly smoothed the irregularities caused by 
erosion and weathermg, thus maintaining the almost 
perfect symmetry and form of the cone Smee the 
destructive eruption of 1814, twenty-eight well-defined 
eruptions have been recorded, the longest period of 
relative quiescence being from 1900 to 1928. The 
eruptions can be described m terms of the sequence 
recognised by Perret m his well-known description of 
the Vesuvius eruption of 1906. In the case of 
Mayon, the luminous, liquid lava phase is of shorter 
duration than at Vesuvius ; the intermediate, gas 
hase, characterised by vapours and gases with 
ut little ash, is longer; and the dark, ash phase 
IS marked as usual by a preponderance of ejected 
ashes. 

Late Cretaceous and Tertiary of New Zealand.— In 
his presidential address to the Geological Section of 
the Fourth Science Congress of New Zealand, Dr. 
J Henderson gave a detailed series of correlations of 
the Tertiary and late Cretaceous deposits for seven 
characteristic areas of New Zealand {Trans, and 
Proc N.Z. Inst., 60, pp. 271-299; 1929). The strata 
are divided into three groups on diastrophic grounds. 
The first, following the Hokanui deformations, when 
New Zealand was more extensive than now and 
diversified with a great chain of mountains of which 
the present axial highlands are the roots, extended 
from the Albian to the close of the Eocene. Wide- 
spread movements then occurred, and basic rocks 
were erupted in many districts. The resulting eleva- 
tion, however, was not great, and base-levelling 
reached its climax durmg the succeedmg Ototaran or 
Oligocene period. In the Miocene, the andesitic lava# , 
of Auckland and Hauraki were poured out. The#,, 
seem to have relieved the crustal stresses in part, 
the post-Ototaran movements are found to be ino*|| 
pronounced in the South Island, where volcanic oiM 
bursts were less active. During the Pliocene, tM 
Kaikoura movements reached their climacteno. Sk® 
then the Castlecliff beds and their correlatives hm 
been laid down, and the basaltic vents of Whan^^H 
have contmued intermittently. The parox™ffl 
rhyohtw outbursts of the Rotorua-Taupo 
began a little later than the first emissions of bfflU 
The published address oontams valuable corfi^wl 
tables and, a full biblioaraphv. 
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Crystal Structure of Ice— An elaboiate imestiga 
tiun ot the oiy^ital structure of ice, now ot inipoitaiiee 
i!iinan.\ coiiiie\ions, is described by Dr W H Barnes 
m t he Xo\ embei number oi the Proctechmjs of the Eoifol 
><ocietii (jip U7 0-1)93). The older data for this are con 
flictinp, and e\ en now the pOhsibiht\ cannot be ruletl 
out tliat, quite apait trom liigli pressure modifica 
tioiis, ditterent toims may evi&t under slightl;i 
ditterent conditions. Dr Baines s results, hou ever, 
uhich are based upon the interpretation ot X ra\ 
ditfraction photographs taken b\ \anous methods 
at the Dav^•Falada_^ Research Laboratorj, show 
that the space group in the specimens studied bj 
liim uas one of the two knowm as Dg** (dihexagunal 
bipyiaraidal) and An* (ditrigonal bipjramidal), with 
the piobabihty m favoiu’ ot the forniei Photogiaphs 
taken by the pow’der method also tailed to re\ eal any 
change in structure between the temperatures ot 
stanclard melting ice and of liquid air. Four molecules 
go to build up each unit cell, and it is probable that 
the lattice is ionic. 


! the cosmic rajs and the radioactivity of the material 
of the counter itself. 

Viscosity of Solutions.—AIthough much expen- 
I mental work on the etlect ot concentration on the 
\iseositv of solutions has been earned out, it has 
been toimd difficult to represent the results by means 
I ot eipiations. In the October mmiber ot the Journal 
of the An cncan Chemical Soaeti/, 0. Jones and M. Dole 
rleseiibe <!ome very accurate measiiieinents of the 
\iseoMtie<i ot baiium chloride solutions at 25^ over a 
lanae ot coiieentration of 0 005 to 1 0 molal. They 
hnd that the tluiditj (1 vuscosity) can be represented 
by an equation of the form 4> =1 tA\/c -Be, which 
I aUo fits other data with proper valuesoi A and B The 
term m c was suggested by the Debve and Huekel 
formula tor clectiolj tes, and since A is alwaj s negativ e 
! tor electiolvtes it is suggested that it represents the 
‘ .stiffening ettect ’ on the solution of the electric forces 
of the ion atmosphere. For non-electrolytes A is zero. 
The value of B maj be positive or negativ e, 


Meltmg-pomt of Palladium.— The highest standard 
point m the thermoraetrio scale wdiich can be measured 
conveniently wnth the gas thermometer ls the meltmg- 
pomt of gold, 1063° C x4bove this, recourse i.s usually 
made to racliation thermometry, with for technical 
purposes an agreed value for the radiation constant 
<Cj). It is, however, useful to hav e other higher fixed 
points, and ot these the most important is the meltmg- 
pomt ot palladium. One determination of this was 
reported in the Bureau of Standards Journal of 
Besearch tor May of this year, jueldmg the v-alue 
1654°. A second determmation, made at the National 
Physical Laboratory by F. H. Schofield, is described 
in the Proceedings of the Royal Society for October, 
and gives the temperature as 1556°. Older deter- 
minations, made at the Physikalisch-Techmsehe 
Reichsanstalt in 1919 (1656°), and at the Nela 
Laboratories m 1920 (1567°), are also m remarkably 
good agreement with the new numbers, and it thus 
seems probable that the agreed value of 1655° which 
has been taken as the meltmg-pomt for the purposes 
of the International Temperature Scale cannot be m 
error by more than 2° It is an interesting fact that 
Prof. Callendar obtamed a value only five degrees 
below this m 1899, workmg with a resistance ther- 
mometer of platmum, and extrapolatmg from the 
boihng-pomt of sulphur. 

Measurement of Radioactivity.— The new electrical 
counter for a-partieles and ^-particles which was de- 
scribed by Prof Geiger and Dr. W. Muller last year is 
so extremely sensitive to weak radiation that it could 
be used immediately to demonstrate the radioactivity 
of potassium, and has since been applied to the study 
of the cosmic rays. An mvestigation of its utility m 
the measurement of radium preparations has now 
been made at Prof. Geiger’s mstigation, and is 
described by H. Neufeldt m the issue of the Physika- 
hschc Zeitschnft for Aug 16. The counter employed 
was of special design, and could, if desired, hold the 
radioactive preparation internally, the strength of 
the latter being measured by the secondary jS-rays 
produced m the counter by the y-radiation. Quanti- 
ties of radioactive material equivalent to 10‘® mgm. 
radium could be measured m this way, as corapeffed 
with about 10"* mgm. with the most refined of the 
older methods. The precision of the measurements 
was about ten per cent, and the only important 
disadvantage inherent in the use of the instrument 
appears to be the long time — of the order of several 
hours— required to obtam sufficient auxiliary data to 
allow for the large number of particles of uncontrollable 
origm which ax© recorded by it, due very largely to 


j The Active Principles of Pyrethrum Flowers. — The 
I use of pjTethium flowers, or an extract in the form of 
I liquid msectieides, has increased considerably durmg 
I the last fiv’e years, and some method of determmmg 
j the amount ot active principles in them has been 
I required In 1916, Staudinger and Ruzicka found 
1 that the two active prmciples of pyrethrum flowers 
were pjTetlirin I and pjTethrm-II, vvhich were shown 
to be esters ot a ketone-alcohol, pvTethrolon, with 
two acids, clirysanthemmn monocarboxyhc acid and 
chrj’santhemum diearboxjdic acid methyl ester, to 
which they w’ere able to attribute structural formulaj. 
In the October number of the Journal of the American 
Chemical Society, llnadmger and Coii describe the 
isolation of pure pyrethrin-I and -II from Japanese 
pyrethrum flowers They then worked out a method 
for the determination of these principles m the flowers 
by means of the reducing action on alkaluie copper 
solution as compared with that of dextrose, and m 
this way were able to use much smaller quantities 
of material than were required in previous methods. 
The percentages found ranged from 0 40 to 1 21. 

A Novel Evaporating Plant— In the Chemihr- 
Zeitung for Oct. 16 is described a novel form of eva- 
poratmg plant for which many advantages over other 
types are claimed. The principle involved is the 
distribution of the liquid into extremely thin layers, 
which are allowed to flow over funnel-shaped heatmg 
surfaces. The time required for the vaporisation 
of a given bulk of liquid is thus enormously reduced 
and the vapours can be removed rapidly without 
encountermg the resistance of a column of hquid. 
The process is contmuous, and smee the liquid is also 
kept constantly m motion, there is no danger of 
superheating, foaming, or bumping. The heatmg 
umts can be built up into columns of varying heights 
according to the degree of concentration of hquid 
required, and by means of separate steam-pipes they 
may be heated to different temperatures, so that when 
the evaporator is used for the distillation of oils a 
preliminary separation into fractions is effected. 
Fractionation may be completed by combinmg the 
evaporator with suitable dephlegraators and con- 
densers. The apparatus is also well adapted for the 
concentration of solutions m which prolonged heatmg 
IS apt to induce chemical decomposition ; when once 
regmated for a particular operation, very httle super- 
vision is needed The efficiency of the evaporator 
may be judged from the fact that 80-90 kilograms of 
water can be evaporated per square metre of heatmg 
surface in one hour without using a vacuum pump. 
The apparatus is patented and manufactured by 
Messrs. Zahn and Co , Ltd., of Berlm 
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Fuel Research.^ 


nnHE Report of tlie Fuel Research Board for the year 
-L ended Mar. 31, 1929, is remarkable for its range 
of subject matter, and it is only by selective treatment 
that a short notice like this can be made anything more 
tJian an enumeration of its contents. 

The first part of the report, by Sir Richard Threl- 
fall, the chairman, does not limit itself to an account 
of the activities of the Board, but deals also with other 
happenings in the w orld of fuel which may be regarded 
as relevant. The opening sentence states a whole- 
some truth which eamiot be too strongly emphasised 
in these days, when the pursiut of what is known as 
rationalisation may lead to over-centralisation if it is 
not earned out with care, discrimmation, and sober 
judgment. The sentence proclaims the difficulty (and 
nught have said impossibihty ) of one research organisa- 
tion dealing adequately with the many and oom- 
pheated problems uivolved m the study of the coal 
resources of Britain and their utilisation, and welcomes 
the mcreasmg attention given to fuel research, both 
by mdividual firms and % industrial organisations 
Notice is also given to a particular recommendation 
by the National Fuel and Power Committee, which is 
not content with the prosecution of research alone, 
but insists upon the necessity for the appheation of 
the residts of research and the consequent necessity 
of employment on the executive side of industry of 
more men trained as fuel technologists. 

Another recommendation of the National Fuel and 
Power Committee is noted, that the thermal system 
of chargmg for gas (introduced by the Gas Regulation 
Act of 1920, on the recommendation of the Fuel 
Research Board) should be regarded as havmg proved 
its value, and be made compulsory, except for very 
small undertakmm This recommendation has been 
embodied m the Gas Undertakmgs Act, 1929. 

The physical and chemical survey of the national 
coal resources is reported upon as having progressed 
steadily, and with the appomtmg of a committee to 
deal with the South Wales area, the organisation now 
covers coalfields produemg 86 per cent of the coal 
raised in Great Britam. There is so much that might 
be done on such a survey, with its many possible 
ramifications indicated m the report, that a wide 
vista of usefulness is opened out for the Fuel Research 
Board, if it is to deal adequately with this part of its 
work. The survey once begun leads naturally to the 
operations of other committees (such as the Coke 
Research Committee, formed at the instigation of the 
National Federation of Iron and Steel Manufacturers), 
which deals with the properties of coal mmed in certam 
areas for various industrial uses 
All this has led to a realisation of how comparatively 
little is known even to-day on many of the most 
fundamental and elementary things connected with 
coal and its carbonisation ; and the Fuel Research 
Board is assistmg workers at the universities in their 
endeavours to extend and strengthen the scientific 
foundations on which the structure of the fuel 
industries must be based. 

Quite topical is the reference to the use of pulverised 
fuel, both ashore and afloat, and to work which the 
Fuel Research Board is itself carrying out on the 
interestm^ subject of burner design for this purpose, 
on the principle of so relating the movements of air 
and the solid particles of fuel that maximum efficiency 
of contact and rapidity of combustion can be secured. 
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It IS to be hoped that the Board will be able to turn 
its attention to the problem of dust emission from 
plants usmg pulverised coal, which proraibes to be- 
come very serious as this method ot use is extended 
in scale. 

The largest section of the report is contributed by 
Dr. C. H. Lander, the Director of Fuel Research He 
deals with many subjects, but probably the one to 
which the most general mterest will attach is that of 
low temperature carbonisation It one were to choose 
the branch of work m which the Fuel Research Board 
has been of the greatest public service, it would surely 
be either this, or the formulation of the recommenda- 
tions on which the Gas Regulation Act of 1920 was 
based. Low temperature carbonisation should, how- 
ever, take first place, since the Fuel Research Board has 
not only mterested itself m the subject by the examma- 
tion and testing of quite a number of proposed pro- 
c^es embodymg different ideas and types of con- 
struction, but also has carried out useful research work 
and informative experiments by its own staff at the 
experimental station at Greenwich. The time has 
now arrived when a hmited number of the numerous 
processes and plants projected for carrying out low 
temperature carbonisation have reached the stage of 
full scale technical working and commercial trial. 
Some of these engage the attention of Dr. Lander in 
this report, particularly the setting of vertical cast- 
iron retorts at the Richmond Gas Works, erected by 
the Gas Light and Coke Company to the general 
design developed earlier at the Fuel Research Station. 

Dr. Lander undertakes a two-page review of the 
general position of low temperature carbonisation 
as deduced from the experiments and observations 
ot the Board. It is a summing up, characterised 
by knowledge, fair-mindedness, and caution, and 
IS neither condemnatory nor eulogistic of any par- 
ticular process or of the low temperature system as 
a whole. 

So far as the summary can itself be summarised, it 
pomts to the necessity for considering every mdmdual 
undertakmg on its merits with due regard on one 
hand to the nature of the coal it is proposed to treat 
and the available supply, and on the other to the 
outlets for the coke, tar, and gas. Of equal import- 
ance are the questions of maintenance and deprecia- 
tion of the plant, which must take a considerable tune 
to ascertain unless the life is short and replacement 
expenses heavy. Then again come the factors which 
govern the prices of different classes of coal and the 
saturation pomt m the markets for the products It 
seems likely that there are situations where low 
temperature carbonisation of coal can be made to 
pay, but the incidence of the factors mentioned above 
has to be considered carefully m choosing a plant and 
a locality for its installation. 

Some experiments are described on the hydrogena- 
tion of coal. They are too few m number to allow 
defimte deductions at this stage, but are undoubted^ 
promismg and very interesting from their possible 
bearing on the constitution of coal. It is reported 
that by the action of hydrogen under pressure on tht 
Bergius pnnciple, but not carried so far, “a nw 
oakmg coal has been converted into solid produ* 
with strong caking power, and further experi®* 
has shown that carbonaceous materials rangmgfi* 
cellulose and wood to anthracite, and mclud%f® 
types of coal and lignite, can, by controlled 
with hydrogen under pressure, be oonverte<ij®| 
material which on carbonisation, yields a «!lHi 
coherent coke ”. 
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In liiirh temperature carbniii=?ation, the pimeipal ' particular circumstances In particular the increased 
MHik ot the year has been a study ot the effect of size ' yields of tar may be important.” 
ot tuiil on the working ot huiizontal and vertical aas ; * Among other subjects receiving notice may be 
retorts, being a continuation on u huger scale of work ' mentioned the composition of low temperature tars, 
a heady carried out at the Uni\ersity of Leeds for the | combustibility, ‘shatter’ tests, and reactivity of 
Gas liivestigation Committee of tlie Institution ot j coke, the effect ot oxidation on the coking pro- 
Gas Engineers. ' Theireneraliesultof thcmvestiga- | perties ot coal, briquetting, the water gas process, 
tion IS to confirm that the intiuence of size of the coal the use of coke for domestic piir])o&os, the heatmg 
charged is .greater with vertical than with horizontal | lequirements of a house, an interesting method of 
letoits, and that with vertical retorts those vanations I expressing tuel consumption in internal corabus- 
offer a means of controlling, to some extent, the yields , tioii engines, and various methods ^or sampling and 
and qualities of the products to suit the needs of . aiialysi-s John W Cobb. 


The Atlantic Earthquake of Nov. i 8 , 1929 . 


VX earthquake that could break a dozen deep-sea 
-Vk cables, that could give rise to destructive sea- 
w aves on the Xewdoimdland shores, and to a shock felt 
along 940 miles of the American coast, must clearly 
have been one of unusual strength 

In Nova Scotia, the shock was felt severely in 
Halifax, Yarmouth, and other places. In Windsor, 
chimneys were tluown dowm At St. John’s (N.F.) 
the shock was slight, but all along the New^ England 
coast, as far as Boston, it was distinctly felt. ^‘Ct the 
time of the earthquake the Wlute Star liner Olympic 
was about 300 miles from the spot at which cables 
w'eie broken The captain reported that, at 3 30 p m 
on Nov 18, he felt the vessel suddenly quiver, as 
though she had cast off a piopeller blade, and this 
movement w^as follow’ed by vibrations lastmg for two 
minutes. The ship was found to be undamaged and 
there was no wreckage m its wake. 

Two and a half hours after the shock was felt, sea- 
waves flowed up the southern shores of Newfomidland. 
In Long Harbour, wdiich lies at the head of a naiTowmg 
mlet, fi’shuig-booms and stages w^ere damaged by the 
sea-waves, and 76 yards of roadway were destroyed. 
A wave, 15 feet in height, swept away several houses m 
the town of Bunn and all the buildmgs on the water- 
front. Nine lives were thus lost in Bunn and seven- 
teen others at Lord’s Cove and Lamalin. In the open 
ocean the waves must have been much lower, but it 
might be worth while to examine the mareograms 
obtamed at the western ports of Great Britain for any 
traces of their passage. 

A remarkable effect of the earthquake was the 


fracture of a large number of telegraph cables Of the 

I twenty-two cables that traverse the central district, 
' twelve were damaged, and ten of these cross the 
Atlantic The probable site of the breakages is said to 
be m Lat. 44" N , Long 5V W. The fractures, how- 
ever, w'ere not concentrated m one spot, for two of the 
Western Union cables were severed at a depth of 90 
fathoms off the coast of Nova Scotia, while a third, 
belonging to the same company, broke at a depth of 
900 fathoms. The exact positions of the fractures will 
throw' light on the origin of the earthquake. It may 
be that all twelve sites will be found to he along a 
straight line, as happened m 1884 with three cables on 
the south-eastern slope of the Nevrfoundland Bank. 
At the same time, it seems quite possible that the 
earthquake may have had a multiple origin and that a 
displacement not far from land was responsible for the 
strong shock felt m Nova Scotia. It is difficult other- 
wise to accoimt for the damage at Windsor, slight as it 
was, this town being more than 300 miles from the 
spot assigned to the fractures. On the other hand, 
that the sea-waves originated at a distance from land 
of this order of magnitude seems to be indicated by 
the long mterval that elapsed betw'een the earthquake 
and the arrival of the weaves. 

That the disturbed area was one of great size is 
clear from the length of coast shaken As Boston 
IS 700 miles from the spot above mentioned, it is pos- 
sible that the disturbed area may have contained 
so much as million square miles, an area that 
has seldom been exceeded m earthquakes of the last 
fifty years C. Davison. 


Oil-Pools and Fault-Zones. 


npHE effect of faulting on oil accumulation, equally 
on oil dispersion, has always been a matter of 
added mtemst m working out subsurface conditions, 
probably because each new case studied presents some 
pecuhar feature worthy of close investigation. So 
many circumstances enter into the consideration of 
fault-fields, that were a classification of these alone 
attempted it would result m a tabular scheme almost, 
if not quite, as large as those already in existence for 
other structures, and, moreover, just about as useless. 
Accumffiations dominated by normal fault systems, 
as at Luling, Texas ; by reversed faults, as at Whittier, 
California ; by overthrust faults, as at the well-known 
McKittrick field, Cahforma; by the high factor of 
porosity m many fault-belt shatter-zones where ade- 
quately s^ed ; by the buffer action of solid bitumen 
resisting from inspissation of heavy oil along planes 
of dislocation ; these are a few of the many possible 
expressions of fault-structure capable of influencmg 


storage. 

Probably the most difficult cases to elucidate, if not 
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the most important from an economic point of view, 
are those pools either determined or to some extent 
controlled by low-angle overthrusting, with its con- 
comitant network of subsidiary ‘ blatts ’, or by those 
thrust-faults in which curvature of the planes, when 
pronounced, complicates definition except under the 
most favourable conditions of full well-data As illus- 
trative of the latter, Mr. Frank Reeves’ survey of the 
Highwood Mountain oil-areas, Montana {Bidletin 
808-E, 1929, United States Geological Survey), is 
worthy of note. The type of overthrust most com- 
monly displayed in this region is that in which the 
surface-trace has a high angle of hade (or low dip) 
and flattens out in depth by mergence with the strati- 
graphic planes, so that it becomes, in fact, an almost 
nonzont^ thrust at some particular horizon in the 
area concerned. 

Altogether an interesting contribution, although in 
this region the author concludes that the structures 
are not favourable to the ultimate location of oil and 
gas pools. 



860 


NATURE 


[November 30, 1929 


University and Educational Intelligence. 

Cambridge —The Vice-Chancellor lias appointed 
Sir James Jeans to be Rede Lecturer tor the year 
1930. , ^ , 

Dr. R. A. Webb, Peterhouse, has been appointed 
Tniversitv lecturer in pathology 

The Raymond Horton Smitii Prize for the year 
1928-29 has been awarded to Dr. W. Shaw of St 
John’s College 

At Pembroke College Mr J M Whittaker has been 
elected into a tellowship and appointed lecturer and 
director of mathematical studies Mr. Whittaker 
obtained a first class m Part 2 of the Mathematical 
Tripos in 1927 and was awarded a Smith’s prize this 
year 

London —Dr. G. A. Harrison has been appomted 
as from Oct. 1 last to the University readership m 
chemical pathology tenable at St. Bartholomew’s 
Hospital Medical CoUege In 1919-24 Dr Harrison 
was biochemist to King’s College Hospital and 
lecturer on medical chemistry to the Medical School 
For the next two years he was biochemist at the 
Hospital for Sick Children, Gt Ormond Street, and 
smce 1926 has been chemical pathologist to St. 
Bartholomew’s Hospital and lecturer on this subject 
m the Medical College. 

The following doctorates have been conferred: 
D.Sc. in chemistry on Mr. Harry Barnes, for a thesis 
entitled “ New Methods for the Analysis of Photo- 
graphic Products and Raw Materials”, and other 
papers, D.Sc. in physics on Mr. A. C. G. Menzies, 
for a thesis entitled “The Spectra of Fuses in the 
Ultra-violet and Schumann Regions”, and another 
paper. 

The Right Hon the Earl Beauchamp was installed 
as Chancellor of the Umversity on Nov. 22. 


H.R.H. Princess Mary has graciously consented 
to open the new wing of the Battersea Poljdechmc 
on Wednesday, Dec. 11, at 6.16 p.m. The additional 
accommodation provided will molude a physical 
chemistry laboratory, a bacteriology laboratory, and 
two lecture rooms. 

The Institution of Chemical Engmeers, Abbey 
House, Westmmster, S.W.l, announces that applica- 
tion forms and particulars of its associate membership 
examination for 1930, together with the memo- 
randum on “The Traimng of a Chemical Engmeer”, 
are obtainable from the Honorary Registrar at the 
address given. Completed forms must be returned 
by Dec. 23. 

The Chelsea Polytechnic directs special attention 
in its prospectus for the current session to its provision 
for the study of the scientific bases of some modem 
developments of industrial processes : m the depart- 
ment of physics, for example, technical acoustics and 
electricity for students of domestic science and demon- 
strations of electrical domestic appliances ; in chem- 
istiy, preparation of compounds by mdustnal methods, 
twhnioal analysis, includmg gas analysis, and the 
chemistry _ and microscopy of food and drugs , m 
natural science, the study of plant diseases, genetics, 
md mM&l bacteriology. Its College of Science 
end Xeotoology wibraoes mathematics, surveying, 
phj^e 8 ,cheinistw,phanBaoeutios, metallurgy, botany, 
zoology, anatomy, 
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Calendar of Patent Records. 

December i, 1671 . — On Dee 1 , 1671, Prince Rupert 
was granted a patent for his new invention of “ con- 
verting mto steel all manner of edged tools, files, etc , 
forged and formed 111 soft iron, or any part of the 
said tools, after they are set, forged, and framed”. 
The patent was to run from May 6 , the date of aii 
earlier grant which had been surrendered. In con- 
nexion with the jiatent. Prince Rupert was authorised 
in the following J aniiary to administer an oath to “the 
several workmen, artificers, and persons concerned in 
the said arts, neither directly nor indirectly to divulge 
or make known to any person whatsoever, except 
his Majesty the said arts or how they are used 
or with what instruments or matenalls the same are 
made ” 

December i, 1898 — The telegraphone, an instru- 
ment which utilises the action of magnetism on a 
magnetisable wire for the recording and reproducmg 
of soimds, was the invention of Valdemar Poulsen, 
the Danish engmeer, who was granted a patent for 
the mvention in Denmark, dated Dec 1, 1898. The 
apparatus has the advantage that the recordmg is 
not easily interfered with by subsidiary noises, and 
that the record can be ‘ wiped out ’ to enable the 
same wire to be used again by the simple process of 
demagnetising the wire Communications telephoned 
m the absence of the subscriber at the receivmg 
station are recorded directly by the apparatus and 
may be given out by it to the subscriber whenever 
required. The apparatus was also used for the simul 
taneous transmission of speech to a number of 
subscribers 

December 2 , 1856 .— Frederick Siemens’ British 
patent for his regenerative furnace is dated Dec. 2 , 
1856, and though utilising ideas proposed by Robert 
Stirling m 1816, is one of the most important m the 
history of the steel industry The open-hearth 
method of makmg steel by the Martm-Siemens pro 
cess, rendered possible by this invention, accounts 
for by far the larger proportion of steel made m the 
world to-day. 

December 2 , 1893 — The pince-nez with pivoted 
nose-grips which can be expanded by the thumb and 
finger and allow the glasses to be placed easily on 
the nose with one hand was the mvention of the 
French spectacle maker Jules Collet, and was first 
patented on Dec. 2 , 1893, in Great Britain in the 
name of A. W. Newbold. The eyeglasses were 
ongmally sold under the name of ‘ Movillette ’ by 
Joseph Raphael, opticians, of London. 

December 3 , 1901 .— The United States patent for 
the Gillette safety razor was applied for on Dec. 3, 
1901, and granted m November 1904. 

December 4 , 1806 .— The camera lucida, “ an mstru- 
ment whereby any person may draw m perspective 
or may copy or reduce any print or drawmg ”, was the 
mvention of William Hyde Wollaston, secretary of 
the Royal Society, and was patented by him on 
Dec. 4, 1806. 

December 6 , 1679 .— To John Bellingham is due tb$ 
introduction of the crown glass industry into England 
from France A patent was granted to him and; 
Nicholas Hubm on Dec. 6 , 1679, “they havmg besi^ 
at great expences in bringing to perfection the inan|| 
facture of makemg Normandy window-glass in tM 
kmgdom which hath never yet been made hew '3 
and manufacture was started probably the same y® 
at Bellingham’s glass-house at Vauxhall A se^W 
patent for window-glass was granted to BeUinghM 
m 1686, and by the end of the century crown 
was supnor to Normandy glass and fetched a 
pnoe than any foreign 'window-glass. 
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Societies and Academies. 

London 

Physical Society, Oct 2o— E. G Richardson aiul 
E Tyler - The \doL-it\ padient near the 

mouths ot pipes in ^\lllcll an alteinatmtz or oontinuou-^ 
fluM ot an IS established A coinparison i^i made ot 
the alteniatma anrl direct flow ot an neat the mouths 
of tubes ol \arioa‘' sections, b;|» tra\ ei'sal ot a hut-w iie 
anemometer acioss the tube In the alternating flow , 
a peak ot high a\eraee a elocit^\ is tound near the walls 
ot the pipe, but in one wa\ flow this amuilai peak is 
absent, the \elucitj lallmg eontmuousl\ iiom tlie 
centie of the tube to within a short distance ot the 
walls The e\ustenee of a lajei of laminar flow elo&e 
to the walls, when the mam body of air is m tmbulent 
motion, IS demonstrated — B. K. Johnson Resoh mg- 
powei tests on microscope objectives used with iiltra- 
Molet radiation An object ot known regular struc- 
ture and of variable mten al is produced by projecting 
in the object-plane of the lens imder test a reduced 
image of grating, the apparent line separation of which 
is \ariecl by rotation of the latter; thus the line 
interval can be determined w-hen resolution just ceases J 
The results show that the fused quartz monochromatic 1 
object-glass of numerical aperture 0 35, computed for I 
and used w-ith radiation of wa\ e length 0 275 gives I 
nearly twice the resolving power of a lens of similar 
aperture computed toi and used with light ot w axe- 
length 0 51 /u , while the tused quaitz monochromatic 
lens ot numeiical aperture 1 2 has a resoh mg power 
70 per cent higher than that ot a well corrected ODject- 
glass of the same numerical aperture when used with 
light of wave-length 0 51 /j. 

Geological Society, Nov 6 — H. Bolton • Fossil 
insects of the South Wales Coalfield A collection of 
nineteen fossil wings from the South Wales Coal 
Measures, Several are too fragmentary for deteimma- 
tioii of genus or species, or both , the remamder are 
referable to the Palieodictyoptera and Blattoidea. 
Pateontologically, the insect fauna of South Wales 
now shows relationships with the insect faunas of the 
Midland and Northern coalfields, and a close approta- 
mation to forms already knowm from the Coal Measures 
of Coalbrookdale (Shropshire), the Forest of Dean, 
and those of Kent, while several of the Hemimylac- 
ridian forms are identical with species described by 
Prof Pierre Pruvost from the Coal Measures of Pas- 
de- Calais (Northern France). — A. R. Dwerryhouse 
and A. Austin Miller . On the glaciation of Clun 
Forest, Radnor Forest, and some adioming districts. 
The ice, derived ongmally from tne highlands of 
Central Wales, filled first the depression now occupied 
by the valleys of the Rivers Ithon and Irfon to the 
west of the great Ime of escarpment extendmg from 
Kerry Hill on the north, by Radnor Forest and 
Aberedw Hill, to Mynydd Epynt on the south side of 
the Wye Gorge As the ice accumulated, it first found 
escape by the valleys of the Severn and the Mule on 
the north, and by the Wye Gorge on the south. 
Gradually the level of the ice rose, until it overtopped 
the escarpment throughout its whole length, with, 
perhaps, the exception of the highest parts of Radnor 
Forest. The courses of the various glaciers thus 
formed are traced, and their effects on the drainage 
of the area are discussed. 

Royal Meteorological Society, Nov 20.— M. G. 
Bennett. The physical conditions controlhng visi- 
bility through the atmosphere. Visibility of any 
(large) object is a function of its brightness, and its 
contrast with the background, When dispersed matter 
is mtrodueed between the observer and object, the 
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apparent value.-- of tlle^e xai'iables are modified, and 
thii!) the \ isibility is altered The modification is due 
' tu (1) iSereenmg or absoijition, (2) glare or super- 
j)OMtion nt {scattered light , (3) diffusion or reduction 
ot definition. It was deduced liom this that the 
' oh'-curmg jtower ot a cloinl of opaque (carbon) 

I pditicle-' was maml> due to scieening, whilst that 
I due to water drops was due to ditlibiun This should 
1 ie->ult in a certain diiferencc between the falling off 
I ot xisibilitj- as an obsener leeedes ijom an object 
m a dr\ dust.x atmusjihere, as eoni|)aieil w ith a humid 
clean atiuoNjiheie This dittereiice wa-. satis^factoiily 
xeiihed -L F Richardson The leflectu itj otwood- 
j land, held-., and suburbs between London ami St 
Albans A lecoid of measurements made from 
aeroplanes, using a white w-edge i>hotometer — Thora 
C. Marwick The electric charge on nun, Thunder- 
btoim lain showed a high jiuMtixe charge per cubic 
centunetre Of the total quantity obseived, 94 (i per 
cent w as positn eh chaiged Non-thumlenstorm lain 
showed a lowei charge [ler cubic centimetre and a 
lowei percentage ul positively charged ram, 79 5 per 
cent Hail and lain mixed showed a large excess of 
negatnely charged drops, onlj 39-4 per cent of the 
total quantity being positu e The charge per cubic 
centunetre was approximately the same as for non- 
thmiderstoiin ram. 

PXRIS. 

Academy of Sciences, Oct 21 — E. Fournier • The 
magnetic grudance of ships. Description of some 
improx einents in apparatus for guiding ships elec- 
trically into a port, due to W. Loth —A Cotton : The 
action of polarised light on certain photographic 
plates prepared with solutions of colloidal silver 
Experimental studies on the Weigert phenomenon 
Possible explanations are discussed • the hypothesis 
of a photoelectric effect is examined and rejected — 
E. L. Bouvier The classification and geographical 
distnbution of the henuleucidian Saturnioidie, sub- 
family Automens.— E. Mathias Contribution to the 
study of fulmmating matter The lowering of the 
surface tension by impurities — Charles Dhdr^ • An 
arrangement permitting the compensation of the 
variations of the lummous intensity resulting, m the 
spectrum, from the mode of dispersion by the prisms 
— Eugene Slutsky ; The mean quadratic error of the 
coefficient of correlation in the case of senes of non- 
mdependent proofs.- E. Bompiani : The tetrahedra 
invariant by projective applicability attached to the 
points of a surface.— Che valley . The theory of ideals 
ID infinite algebraic bodies —Jacques Chokhate : The 
mtegrals of Stieltjes.— Krawtehouk . A generalisation 
of the polynomials of Hermite —Georges Valiron: 
Meromorph algebroid functions of the second degree. — 
Henn Cartan : The differential with respect to r 
of the growth function T {r\f) — Podtiagmne ; The 
regularity of functions with very rapid and very 
slow growth.— D. Riabouchmsky . The deterramation 
of a surface from the data that it bears.— A. Lapresle : 
A new prmciple for settmg up large aerodynamical 
wmd chambers.— D. Rosenthal Verification of the 
resistance of soldered joints by an extensometno 
method without destruction of the couplmg.— Pauthe- 
mer and Mallard : Contribution to the study of the 
cyluidncal field in ionised air at the ordinary pressure 
— A Klmg and A. Lassieur . The hydrogen exponent 
of water. In earlier work the authors have found a 
value of 6-8 for the of pure water this is now 
confirmed by an entirely different method.— Auguste 
Le Thomas : The mfluence of the structure of the 
castmg on the alterations undergone at high tempera- 
tures The structure of cast iron has a distmet effect 
on the formation of graphite.— P. Job and Liou Oui 
Tao . The cobaltiaquopentammonic and diaquo - 
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tetramuioiiK* ''ulphatos — Ch. Bedel Tho patulybis 
of the solution of bihcon in hyilioHuuiic acul and 
the influence ot tempering The prehenec ut ceitain 
substances which may be present as mipuiities m 
silicon increase the solubility of this element m hydro- 
fluoric acid On the other hand, this solubility is 
unaffected by the change into tho and ^7 varieties 
of silicon described by Koenigsbergor and Schilling — 
L Bert and M. Anglade . A new method of synthesis 
of propylbenzene, of propenylbenzene and of their 
Iiomologues. The synthetic method is general and is 
based on an unusual reaction, that of sodium and 
alcohol on eompounds of the type R ■ CH =CH - CHg - 
0 - R', m which R is an aryl group. Instead of the 
reduction product expected, a mixture of the hydro 
carbons R*CH 2 ’CH 2 *CH 3 and R CH=CH-CH 3 is 
obtained in good yield. Details are given of two 
examples. — Maurice Fontaine : The action of high 
pressures on the respiration of the algae. The con- 
sumption of oxygen by the alga diminishes as the 
pressure is raised, a result exactly opposite to that 
obtamed with animals.— Aug. Chevalier. The invasion 
of the mouths of the Rivers Adour and Bidassoa by 
Spartina g'/a 6 ra.— Raymond- Hamet : Sparteine and 
hordemiie. 


Rome. 

Royal National Academy of the Lincei : Com- 
munications received durmg the vacation.— G. Armel- 
lini . Measurements of double stars. The results are 
given of measurements of 66 double stars made with 
the Cavignato equatorial of the Royal Campidogho 
Observatory (aperture 7 inches, focal length 2 383 
metres, magnification about 600 diameters).— G. 
Abetti • Altitude of the chromosphere m 1928 and 
course of the present solar cycle Measurements made 
at Ai'cetn indicate a general lowering of the chromo- 
sphere from 10 3* in 1927 to 10 2'^ in 1028, whereas 
those made at Madrid give the same value, 10 V, 
m each of these yeara Favaro and Taffara’s observa- 
tions at Catania showa more marked lowering, namely, 
from 8 •5*' to 7 8 ". The altitude is almost constant 
at all latitudes and it appears that the maximum was 
reached m 1926, this eomciding with the maxunum 
activity of the protuberances. The total area of the 
latter, measured in units of protuberance, fell by 298 
from 1928 to 1927 and by 53 from 1927 to 1928 
Moreover, m 1928, the secondary maximum of the 
areas of high latitude had quite disappeared, the other 
maxima being distributed irregularly in both hemi- 
spheres. Curves expressing the height of the chromo- 
sphere, the area of the protuberances, and the relative 
number of spots from 1921 to 1928 indicate general 
concordance between the three magnitudes, except 
that the number of spots has continued to increase 
up to 1928.— Maria Pastori : The partial derivation 
of tensors — M Picone : Particular formula for the 
solutions of a classical fourth order equation of 
mathematical physics with partial derivatives.— R. 
Caccioppoli : Indefinite integration —A. M. Bedarida : 
The theory of ideals of a finite algebraic body.— 
B. Segre : Existence and dimensions of continuous 
systems of plane algebraic curves with given char- 
acters.— -M. Lelli • A new experimental result on the 
contraction of liquid vems. An experimental arrange- 
ment IS described by means of which it is possible, as 
was anticipated by Levi-Civitk’s theory, to obtain an 
efflux of water with a coefficient of contraction less 
than one-half. — E, Gugino ; The intrmsic equations 
of ■yie motion of material systems with linkages 
independent of the time — 0 . Belluzzi ; The behaviour 
of elastic segmental arches.— A. Belluigi : Funda- 
mental plmcal charaoterigtics of the Paduan plain.— 
P. Dore ! The uidluenoe of the elasticity of the support 
on the duration of oscillation of two p^dulums 
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oscillating on it — M Tenani ■ Theoretical experi- 
mental considerations on the course of the tides of 
the Adriatic Sea — E. Fermi The quantistie theory 
of interference fringes. On the basis of Diiac’s theory 
of radiation, a theory is evolved of LippmaiuTs fiinges. 
The method adopted is applicable generally to the 
treatment ot any interference phenomenon, and the 
result ai rived at coincides with that of the classical 
electromagnetic theory — W. Del Regno The total 
emissive power of bismuth — R Fedele A comparison 
between the variations with the magnetic field of the 
Hall coefficient, the thermo-electric power, and the 
resistance m ordinary and compressed bismuth. 
Experiments with bismuth indicate that, even if the 
magnetic field causes structural modifications m the 
metal, these have no influence 011 the variation of 
the Hall effect, the thermo-electric power, and the 
resistance. It must, therefore, be concluded that 
such variations are due exclusively to purely electro- 
dynamic actions, and that the failure of the electronic 
theories to explain these phenomena is to be numbered 
among the negative proofs of the theories — S. Oberto : 
A supposed elect of X-rays in crystal rectifiers The 
results of experiments with the Cuprox rectifier, 
commonly used for charging small accumulators, 
mdicate that sparks establish a more intimate contact 
between the external electrode and the cuprous oxide 
of this rectifier, and between the point and the crystal 
in galena rectifiers Hence, Jackson’s experiments 
on the effects of ultra-violet and X-rays on the 
characteristics of crystal rectifiers do not fully prove, 
in so far as X rays are concerned, the supposed elect 
of these rays — E. Perucca • The sensitiveness of 
electrometers A conceptual difference in behaviour 
between quadrant, leaf, and wire electrometers used 
for the measurement of very small differences of 
potential by the heterostatic method is pointed out.— 
V. CagUoti and L. Malossi : Double sulphates of 
bismuth and alkali metals ( 2 ). Double sulphates of 
bismuth and ammonium Addition to concentrated 
bismuth nitrate solution acidified with nitric acid, of 
ammonium sulphate in amounts required for the 
1 • 1- and 1 • 3-compound gives at 26° the latter, 
namely, (NH 4 ) 3 Bi(S 04 ) 3 , in both cases This double 
salt IS m equilibrium with solutions containing 
between 25 5 and 40 36 per cent of ammonium 
sulphate. The compound NH 4 Bi(S 04)2 may be 
obtamed in the anhydrous form by crystallisation 
from solutions of bismuth nitrate and ammonium 
sulphate, although Luddecke prepared it m the 
octahydrated state.— G. Charrier- Polycondensed 
heteronuclear systems. When applied to 2 -N-phenyI- 
1 . 2-naphtho-l • 2 : 3-triazolequinone, Bally’s syn- 
thesis of benzanthrone from anthraquinone, which 
was extended to phenanthraqmnone by Turski and 
Prabierowa, yields a compound which appears to be 
the 2 -N-phenyltriazole analogue of benzanthrone.— 
A. Bianchi ; Petrographical observations in the region 
of the Aurine Alps and Giant Vedrettes.- S. Ranzi i 
Experimental embryological investigations on the 
oyclostomes; (1) the malformations observed and 
the time in which they may be determmed. Experi- 
ments on the ova of Petromyzon phneri Bl. show thai 
m non-fatal doses, lithium chloride never results in 
irreversible modification of an organ which is de^ 
velopmg at the moment the salt acts, but may onl| 
determine modifications of processes which 
some time after the action of the salt commences*-^' 
G Reverberi ; Results of experiments on the deveM 
ment of the eye m hen’s embryos.— C. GuarescS 
Otoc 3 rsts of Amra considered as a mosaic syst* 
Experimental demonstration —R. Margana; W 
reaction-regulating power of sea-water. In 
the interest attaohmg to sea-water as a ph^o^m 
hqind, its titration curves with dilute soIutic ^Hl 
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alkali and strong acid lia\e been studieil In tlie ' C\TniH,tjE<. 


acul /-une aiul in tlie first part ut tlie alkaline ^one, 
sea-watei exerts but little resistance to displacement 
(it its reaction, but from^H 1(1-11 niiMaids, a relati\el\ 
high addition ot sodium h> dioxide produces but little 
change in the hydrogen ion concentration The latter 
eftect Ls, however, not a true buttering, but is due to 
the precipitation ot magnesium hydroxide At pH 7 4, 
the buffering power ot sea-vater is only 0’0U16, 
wheiea.s that of blood serum is 0 0206 — A. Galammi . 
Partial inanition of albino rats with olive oil, ad- 
ministered w’lth or w'lthout added vitamins — G Finzi , 
AiiEesotubercuhn in the diagnosis ot tuberculosis in 
comparative patliology 


Official Publications Received. 

British 

Rojal Soclft^ ot Arts Cantor Lectures on Tlie Treatment ot Coal, 
(leliieiert before the Rojal Society of Arts on Jan 21st, 2stli, and Feb 
4th, ruu, bj Dr C H. Lander Pp 40 (London ) 2 s (si 

Air Mmistrj Aeronautical Research Committee Reports and Memo- 
landa No 124't(Ae 400) MPiisuiement of Lateral Deiuatnea on the 
Whirling Arm Bj L W Bryant and Dr A S Halliday (T 27W ) Pp 
6 +lU plates oii net No. 1208 (M (i4) Report on v»me Properties ot 
Alloj's ot Aluminium with Thorium and Silicon By J G Grogan and 
T H Schuheld (A OS) Pp 12-1-11 plates L (W net No 12 j 7 
(Ae 40o) Comparison ot Cakul.xted and Measured Elasticitv ot the Wings 
of an Aireratt, in connection with the Iiuestigation ot Wmg I latter Bj 
K T Spencet .tnd D Seed (Ft 41 ) Pp '(-|-j plates '>d net No IJnl 
(Ae 410) Expeiiraeiitson the Spinning ot a Bristol fighter Adoplane 
By K V Wright (T 27''3 ) Pp 7+2 1'l-ites twi net No 1244(11 od) 
The InHiience ot Owg n on Cottosion Fatigue Bj A M Binnn 
(EF 21 dA) Ppd+ipl,it»s (.«? lilt Xo 12o'< (Ae 407) Notes on the 
Flutter ot Aiisi,ibw Blades B\ E I.jnarn (ft 4't ) Pp .+ii plates 
od net No 12(i1(Ae 412) Full Scih Deter iiunation ot the Motion ot 
.in A\ro Aeioplane when .stalled B\ K W Claik and W Q Jennings 
(T 27'i0) Pp d+a plates net No 12(i2(Ae 411) Ihe Application 
ot the Seiro Principle to Aileton Upuation By A S Hartshorn 
(T 2702) Pp lb + 5 plates o/ net (London HM Stationery Oltice) 

Ordnance Survey Results ot the Magnetic Obsenations macle bj the 
Oidiiance Survey in England in l‘i27, .and Preliminary Results (Declination 
only) ot those made in Engl.ind .ind Whales m I'ley pp 7 (Loudon 
HM Stationery Olhoe ) Is 81 ? mt 

County Council of the West Riding of \orksliire Twenty lltth Annual 
Report of the Education Committee, Pp 09 Handbook of the 

Education Committi'e Part 2 Higher Education Section '• Regula- 
tions relating to Training of Teachers, piso Pp 11+14 Section in 
Rejrulationa i elating to Scholarships and Exhibitions, 1930 Pp in +04 
(W^akefleld ) 

Transactions of the Royal Society of Edinburgh Vol 6 ( 1 , Part 2, No 
16 On Abnormal Teeth m certain Mamm.als, especially m the Rabbit 
ByPiof W 0 M'Intosh Pp 833 407 9s bif Vol 5b, Part 2, No 17 
The Metaraorphic Rocks of Kintyre Bj William J. McCallien Pp 
40(1436 Se 6 i(. (Edinburgh Robert Giant and Son, London. W'llliams 
and Norgate, Ltd ) 

Foreign. 

Dep.irtment of the Interior Bureau of Education Bulletin, 1920, 
No 13 Land Grant Colleges and Universities, Year ended June 80, 1928 
By Walter J Greenleaf Pp v+81 15 cents Bulletin, 1920, No 25 
Tiends rn Home-Economies Education, l‘i26-1928. By Emeline S 
Whitcomb. Pp 22. Scents (Washington, D C Government Printing 
Office ) 

Proceedings of the United States National Museum Vol 76, Art 6 
Three New Land Shells of the Genus Oreohelix from Arizona By 
William B Marshall (No. 2802) Pp 3+1 plate (Washington, DC. 
Government Printing (jfflee ) 

Bernice P Bishop Museum Bulletin 65 • Report of the Director for 
1928 By Herberts Gregory Pp 68+8 plates (Honolulu) 

Japanese Journal of Botany. Transactions and Abstracts. Vol 4, 
No 4 Pp V+3I7-426 + 81-110 (Tokyo National Research Connoil 
of Japan ) 

Division of Pish and Game of California Fish Bulletin No 17 
Saoramento-San Joaquin Salmon (Omrhynchus tsehawj/tsehi) Fishery of 
California By G H Clark Pp 73 (Terminal, Calif California State 
Fisheries Laboratory ) 

The Rockefeller Foundation Annual Report, 1928, Pp xi+460 
(New York City) 

Bulletin of Uie Earthquake Research Institute, Tokyo Imperial Univer- 
sity Vol 7, Part 2, September Pp 193-888+ plates 10-30 (Tokyo) 

Memoirs of the College of Science, Kyoto Impierial University Senes 
A, Vol 12, No 6, September. Pp. 227-274 (Tokyo and Kyoto: Maruzen 
Co., Ltd.) 1.30 yen. 

The Science Reports of the Tohoku Imperial University, Sendai, Japan. 
Fourth Senes (Biology), Vol. 4, No 8 Pp 478-676+ plates 19-26. (Tokyo 
and Sendai* Maruzen Oo, Ltd.) 

](nstitutascientiflquesdeBuitenzorg' '"s Lands Flantentuin”. Treubia* 
reflueil de travaux zoologiques, hydrobiologlques et ooiancOTaphiques. 
VoL 7, Sappl, Llvralson 8, Septembre Pp 101-147. (Buitenzorg: 
AMhipelDrukkeru) 2 60f 

Bulletin of the National Research Council 'No 72* Fellowships and 
Scholarships for Advanced Work in Science and Technology. Compiled 
byOalheltuHaBd Clarence J. West Second edition Pp. 164. (Washing- 
ton, D,0. ; National Academy of Sciences ) 1.50 dollars 
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I The Cambiidge Bulletin No ii4, November Pp 24+8 plates 
(Lambridge .At the Univeisitj Pres-. ) 

I M*dkinal Glucose (Pure Devtiose) B D H. Pp 7 (London The 
! Iliitish Ding Houses, Ltd ) 

j A Cliri'.tnusCUiliigtieol Book Bargains (No 336) Pp 32 (Cam- 
I liiid.,e W Hellei and Smis, Ltd ) 

I "Cirol.1 Photo Elettnc Cells ind \aLUUiu Relays (List C 1029 ) 

I Pp s (1 ondiiii Iseiithal and Co , Ltd ) 


Diary of Societies. 

FRIDAY, Novembe? 2" 

Is'iiiui <ti CiiEvn-iRV (Beliast and Distiitt Section) Git Queen's 
liiivMs’tv, Bilkist), at a — U L Collett lire Pi olessiunal Aspects oi 
a Caiifi III Cliiiiiistrv 

IssimiiiiN or Munvsuvt Em.imees, at i.-R H Paisons and 
Otlieis Debate uii The llegistiatiun ol Reliable Tests of Power Plant 
Alacliimiv 

Msst-HLsitu iiiEiiViv iMi PtiiiosDiuli VL Soi-itTV (Cliemical Spction), 
at 7 

JtMOE iNsiiTUiKis or Esi INEBFS (Infomul Meeting), at "30— W C 
Freeman Modi ru WVldiiig Sv sti ins and Aiiplicatioris 
LticrsrtR LirutARv and PHiinwifHii Sucutv (Ciieiiiistiy Section) 
(loiiitlj with Leiuistei AssoLi.ition of Enaiiietis) (at College of 
lechnologv, Leieester), .it 7 4u — Dr J N Friend Science m 
Antitiiiitj 

IkhnriiKiN or AiiiuMoBit-B Evcivceks (Siottisli Graduates Section) (at 
51 West Regent Stiict, Glasgow), at S — J W Holieitson Two stroke 
Engines Some Experiments on a New Type 

SATURDAY, November 80 

Norra oi Em.linp iNsriri’iE or JIisixi. ami Meihvmcvl FnoIneehs 
tA'sociatis and Students. Seitioii) (Niwcastle upon Ijiie), at 3 ~P A 
Pittein A Few Notes on Miiieis' NTst.igmus — Papei open lot turtlier 
disiiission — Mathine Mining m faiutid Ground, bj A L Ford 
Rov Ai soi lEiv, at 4 — Aniiivtisary Meeting 
Riivau Irish Ai Aurviv (Dublin) 

MUNDA y, Dj I tMBFR 2 

VitTORU Institdtb (.It Ceiitial Buildings, Westminster), at 4 80— Sii 
Ambrose rieming Hie Garden Tomb at Jerusalem A Possible Site 
of the Kesuiiection 

Riival bocitiv OF EniMiL’RiiH, at 4 3U— Piot V G Cliilde Tlie Early 
Colonisation ol Noithern Scotland ns illustrated bj tlie Recent Dis- 
coveries 111 Oiknej 

Soertrv ok EMiIneers (at Geologic.il Society), at b — C S Chettoe 
Sonit Points in Reintoucd Couciete Bridge Design 
Briiish PsiOH(ii.or.KAL SociETV (Education Section) (Annual General 
Meeting) (at London Daj Ti.iining College), at 6 — .Miss Luej Fildes 
Child Guidance Clinics 

iKsriarmv or Altomobile Engineers (Western Centn) (at Merchant 
Aenturers' Technic, vl College, Bristol), .It 7 —Di B P H.ngh The 
Relative Safety ot Mild and High Tensile Steel under Altenuting and 
Pulsating Stresses 

iNSTimioN OF Aitomobii,b Engineers (Loughborough Graduates' 
Branch) (at Loughborough College), at 7 —H Q Nicoll Carburettors 
and Carbuiatiou 

Institution of Electrical Engineers (South Midland Centre) (at 
Birmingham University), at 7--R A Chattock The Modem Use ot 
Pulveiised Fuel in Power Stations 

Royal SociErv or Arts, at 8 — Dr E G Rlchaidson Wind Instiu- 
nients from Musical and Scientific Aspects (Cantor Lectures) (III ) 
Roval Geographical Sooietv (at .Eolian Hall), at 8 39 —0 M Tweedy 
Tire Central All man Highway 

TUESDAY, Dlc’EMBer 8 
Institution of Electrical Engineers, at 0 
London Natural History Society (Annual General Meeting) (at Win- 
chester House, E C ), at 6 30 — W B Glegg The Birds of Middlesex 
since lSb6 (Presidential Address) 

Institution of Electrical Engineers (Scottish Centre) (Informal 
Meeting) (at North British Station Hotel, Edinburgh), at 7 
Royal Photographic Society of Great Britain (Pictorial Group), at 
7 — P Judge . The Possibilities of Night Photography 
Institution of Automobile Engineers (Coventry Graduates’ Branch) 
(at Broadgate Cafe, Coventry), at 7.15 — P. Wheeler Commercial 
Vehicle Engines 

Quekbtt Microscopical Club, at 7 80 -M. A. Phillips: British Wild 
Life 

Insiitotion of Automobile Bnoinbers (at Royal Society of Arts), at 
7 46 — J. B Hoblyn . Aluminium Alloys from the User’s Point of 'view. 
Teuvibion Society (at Engineers' Club), at 8 — E G Lewm , Television : 
Some Suggested Schemes 

Royal Empire Society, at 8 30— Sir Richard Gregory Science and 
the Empire, 

Royal Anthropological Institute, at 8 80 —A L Armstrong * Report 
of Excavations in the Cave of Bambata and at the Victoria Falls, South 
Rhodesia, 1929. 

Royal Society of Medicine (Orthoptedics Section), at 8 80 — W H 
OglMe, H. Platt, J, Verrall, and others: Discussion on Minor 
lujunes about the Elbowr Joint 

WEDNESDAY, December 4 

Geological Society of London, at 6 SO —Dr. B Greenly * Foliation m 
its Relation to Folding in the Mona Complex at Rhoscolyn (Anglesey). 
— H. P. Lewis . The Avonian Succession in the South of the Isle of 
Man 
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iNsrinruiN ui KitiuiMi E^(.I^rEK•j (WiitlpNs .vetidii), fit i' — <■< 
feliwiitin' itihi Capl J S Doilmg Naial Will'll s-' Tfltf,'! ii'U} Com 
mimications 

Imtititb or Metai'> (Swansea Local Sictioii) (af Tlnmias (ak,Bttan 
aea), at7— G Cult C’oKe Carlionisatimi ami Hm I’lniliitts 
iNsnmios 01 HrAnvi A\r\ imii aiikh Fni.im i as (at -"i llaitStieet, 
W C 1), at 7 -II C C’liiny: Costing Mi'UukIs (oi Jleatitm Fiip'iiieeis 
^(mTH EistC'om lasTirUTiONOi' Es(.iNEEKhA\riSHii'H0niihR8{<iiailuaU‘ 
Section) (at Bolbic Hall, Newcastk npnii Tim), at 7 la — J1 Miinton 
Piiluiiseil Fiit'l Past and li'iitiiii 

hsnriTiuN of AuiuMOBirr EviiM H's (at MHioimle HoLd, Lieils), at 
7 gii —A Heale\ The Piieiiniitic Tiie in lltai\ Tiaiisjant 
SouLii OF Poaiii’ ANAL\srs ano liiiiiH Anaiukm CiirMisis (at 
Chemical Soeiet)), at s~ Plot W Lauiii' IV Methods of E\annn 
ing PictiiiBs (Lectiue) — R L AikIuh The neltiiiiiniitimi of Minute 
Amounts of Iodine 111 Soils and Wateis —1)1 S Cllasstoiie and J C 
Speakman The yiiaiititaliu' Anal} sis ol Mivtnus ot Nickel and 
Cobalt 

Roaal Society or Arts, at s —H H Peich Tin Adceitlsii and tliu 
DiRliguremeiit ot Town and Coiinti) side L'liticismi and Siiggi stioiis 
Entoholooioal Society ot Lovuon, at 8 

Royal Society of Mehicinl (Snigeiy Section), at 8 sn -Pathological 
Evening 

Institotiov of Electrical Enoinebrs (East Midland Sub Centre) (at 
Derb} Technical College) -Lt Col H B O'Brien Blectnc Ti action 
Royal Microscopical Society (Biological Section) 


THURSDAY, Dlcembgr 5. 

Royal Society, at 4 30 — F L Arnot Electron Scattering m Mercury 
Vapom —FAB Waul, 0 B Wynn Williams, and H M Cava The 
Rate ofEmissionofAlpha Particles from Radium —Dr E J Williams 
and F R Teirouv Investigation of the Passage of Fast Beta 
Particles through Gases —To be read in title only — E P Pei man and 
W D Urr} The Compiessibility of Aqueous Solutions — R J C 
Howland On the Stresses m the Neighbourhood of a Cucular Hole m 
a Strip under Tension — G S Adair The Thermodynamic Analysis of 
the Observed Osmotic Presauren of Protfein Salts in Solutions ol Finite 
Concentration — E B R Prldeaux and F 0 Howitt The Electro 

S s of Protein Sola in the Presence of Gold Sols- Albumen 
and Casein— S. Bhagavantam The Magnetic and Optical 
Properties of tb Benzene Ring m Aromatic Compounds — E 0 
Watson and J A. Van den Akker Diflerenees in the Directions of 
Ejection of X Ray Photo Electrons from Various Atomic Levels — 
Prof C R Goldsbrough and D. 0 Colborne The Tides in Oceans on 
a Rotating Globe III —A M Moshanafa Wave Mechanics and the 
Dual Aspect of Matter and Radiation —Dr H T Flint On the Deter 
mination of the Range of Frequencies within the Group of Mechanical 
Waves of an Election —Dr H Spencer Jones The Light of the Night 
Sky Analysis of Intensity Variations Observed .it the Cape, at 
Canberra, and m England 

Linnbvn Sooietv of Lovdon, at S— Mis B S Grubb The Biological 
Station of Alto da Serra, Sao Paulo, Biazil -Continuation of the Dis 
cussion of the Piopoaed Introduction ot Black BvioK into Ceylon 
Philological Society (at University College), at 8 80— Sir Isiael 
Gollancz Pioblems in the Alliteiative Poems 
Child S rcDY Socilty (at Royal Saiiitai} Institute), at 0— Dr C W 
Saleeby Sunlight and the Child 

Institution of Electrical Enoinfbrs, at 6 —Dr H Norinder Surges 
and Over Voltage Phenomena on Transmission Lines due to Lightning 
and Switching Disturbiincos 

Royal Aeronautical Society (at Royal Society of Arts), at b 30— 
J. de la Cierva Recent Work on the Autoglro 
Society of Ohehioal Industry (Birmingham and Midland Section) (at 
Chamber of Commerce, Birmingham), at 6 80 — H M Stanley 
Petroleum and Petroleum Gases in Chemical Raw Materials 
Oriuical Society, at 8 — U. R Evans and J Stockdale Passivity of 
Metals Part III The Quantity and Distribution of the Superllcial 
Oilde — H Baines The Argentothlosiilphnnc Acids and their Deriva 
tives Part I The Preparation of the Sodium Salts and the Isolation 
of Monoargentomonothioaulphurie Acid,— Prof W N Haworth and 
C R Porter (a) Sugar Carbonates Part IV The Dioax-bonates of 
Glucose, Fructose, Mannose, Galactose, and Arabinose , (b) Isolation 
of Crystalline a and jS ethylglucofuranosides (y ethylglucosides) and 
other Crjstalhne Derivatives of Qlueoluranose 
0 B 0 SociET Y FOR Constructive Birth Control and Racial Pboobkss 
(at Bssev Hall, Strand), at 8 -Debate on Birth Control M I 
Finueane, opposing, Di Mane Stopos, defending 


I FRIDAY, Dpcember 0 ' 

Society op Chemical Industry (Liverpool Section) (at Liverpool Uni 
versity), at 6.'-J P Davidson The Manufacture of Tobacco 
North East Coast Institution of Engineers and Shipbuilders (New 
castle upon Tyne), at 0 -Prof Dempster Smith Cutting Capabilities 
of Lathe Tools ^ 

Society of Cubmical Industry (Manchester Section) (jointly with 
Manchester Section of Institution of Rubber Industry) (at Engineeis’ 
Club, Manchester), at 7.— H C Voiing The Common Factors of 
Technical and Works Controls in the Rubber and Chemical Industries 
Institution of Electrical Engineers (Meter and Instnimcnt Sections 
at 7 —Dr C. V. Drysdale Alternating Current Potentiometers and 
their Applications 

Ikwitution of'Mbohanioal Enoinebrs (Informal Meeting), at 7 -W J 
Tookey and others Diesel Engine Developments 
«OYtt PhotooRaphio Society of Great Britain, at 7 -H Bairstovv 
and others^, Discussion on How can the Pictorial Group best help the 
would be Plotorialist? 

Junior iNsimmoN o? Engineers (Informal Meeting), at 7 80 —A 
Qowring • The Demolition of Lambeth Bridge 

^“iv®rsH=y College), at 730.-The Groat 
Rtos and the Queensland Coast a Geographical Recon 
^naawaiiee (Lect ure) 
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SATURDAY, Dbclmbiu 7 

iNsriTUTloN os Municipal and Countv Enginbeus (South \\estern 
Distnct) (at Biceter), at 8 — Lieut Col B J Stead Thi Loc,il Govern 
inent Act, 

Gunrur AVhul FrLLOvvhnip (at (> IJui'di Square, W C 1), at ' — W H 
Spi eailbm v Some Birds ot London s Cniinti y 
Minim. In^iTMUifoi Somi and (at Glasgow) 


PUBLIC LECTURES. 

IRIDAY, Novi. VI BP II dU 

Con K.LorMHUtiNi (Nevvoistle upon Tyne), at .s —Prof A E Boycott 
The Ciiuses of C.inier (Chadvv itk Lectuie) 

SrrVRDAY, Nim-viHcri 80 

lloRNiMAN Museum (Forest Hill), .it 3 80 — H N Mi]lig.iii The Hydra 
in Fact .inJ Fiition 

MONDAY, Dt UMBER 2 

Rovai CoiLEGL (U. SuRi.BiiNs, at 4 — F W Twort The Relation of 
Pathogenic to Saprophy tic Micro oigainsms (Succeeding Lectures on 
Doc 4, 0, 0, and 11 ) 

London Sohool of Economics, at 4 80 — E H W-umiiuitoii The Debt 
of Muheval Evploieis to Ancient Discoveieis (3) The Exploration ol 
Eastein Waters to China Unknown Southcin Coiitineiits 

TUESDAY, Drc’EMKEK 8 

East Anoiian Insticute ui Agriculture (Ch0lmsfo’’dk at 7— Prof 
A W Ashby Changes in Puces of Farm Produce and their Causes 

Universify of Leeds, at .8 —Pro! J W McLeod Immunity 

Inner Tlmplf Hall, at 8 15 —Dr W A Robson Public Health Law 
and Administration introduced by the Local Qovoriiinent Act, 102!) 
((Jhadwick Lecture) 


WEDNESDAY, December 4 

Royal Institute or Public Health, at 4— Dr A 0 Joidau Diessin 
Relation to Health and Disease 

THURSDAY, Decfmbcr 5 

Royal Society of Medicine, at 5 —Prof H P Moshei • The Lower End 
ot the Esophagus at Birth and in the Adult (Semoii Lecture) 

SA'IURDAY, Dei'embir 7 

MATHEMAricAL ASSOCIATION (London Branch) (at Bedford College for 
Women), at 8 — Prot H Levy. Diraensioii.imieoiyasaSohoolSulyeot 
(Piesidciitial Address) 

Horniman Museum (Forest Hill), at 8 30 — M A Phillips Bntish 
Wild Life of! the Beaton Tracks 


EXHIBITION, ETC. 

DlCEMBI R 4, 5, AND 6 

Brihsh Institute op Radiology incorporated with tiil Ronmen 
S ociLfY (at Ceutial Hall, Westminster) 

Weilne'^dai/, Deo 4, at 2 SO —Official opening ol E\hibition by Tlie Rt. Hon. 
Arthur Greenwood 

At 3 15 —Prof Gosta Forssell Radiotherapy of Malignant Tumouis 
m Sweden (Mackenzie Davidson Memoual Lecture) 

At8 4D(at32 WelbeckStieet) — Di Q B Batten and others Discus 
Sion on The Requirements oi Climci.iris fiorn Radiologists and vice «rsa 
Thiuedav, Dee 6, 10 80 am to 12 30 pm— Discubhion on Aspects of 
Radiation Therapy 

At 2.80 —Prof F. L Hopvvood .iiid Miss F B Smallman. The Use 
and Abuse of Radium Needles 

Ate —Prof A 8 Eddington X rays m the Stars (Silv. anus Thompson 
Memorial Lecture) 

Frulay, Der 6, 10 80 A m to 12 80 p M — W E Sehall A Single Valve 
Plant for Diagnosis and Deep Theiapy — Cuthboit Andrews A Mobile 
Xray Unit— Dr Ffrangoon Roberts. Modern Radiological Develop 
ments m Germany with Special Reference to the New Institute at 
Fiankfort -Dr A Orliansky Output of Transformers under Different 
Methods of High Tension Reotitlcatlon — W. R Gray A Hot Cathode 
Tube with Rotating Anode -Dr B J H. Roth The Mekapion, an 
Ionisation Apparatus for the Absolute Measurement of X ray Dose, 

At 2 80 -Miss S F Coy and P G Spear Tissue Culture and its 
Application to Radiological Problems —Miss S F Coy The Action 
of Xrays on Living Cells Cultivated In uitro— Dr P G Spear The 
Immediate and Delayed Efieots of Radium on Tissues Cultivated M 
vitio 


CONFERENCE. 

December 5 and 6. 

Institution os Chemioyl Engineers (at Chemical Society) -Vapoof ^ 
Absorptiun and Adsorption 

Thursday, Dec, 5, at 10 80 a m —Prof J 0 Philip : The Reversibility 
the Adsorption Process and the Thickness of the Adsorption LayeF.<f 
Dr W. R Ormandy The Recovery of Acetone Vapours from the An 
At 2.80 — H Hollings, Dr. S Paxton, and Dr R, Chaplin ; t 
Recovery of Benzol from Coal Gas, with Special Reference to the 1 
of Activated Carbon — H. W. Webb The Aosorption of Nitrous Gh** 

Fiidau, Dec 0, at 10 80 a.m -A. Hooh . The Recovery of Volatile Bof 
ffiregeat Prooeas) -J S. Morgan The Continuous Praotioaiw 
Gases by Adsorbents 

At 2,80 — G. W Himus : Evaporation of Water in Open Fsfl 
BTODsandH F Pearson. Theindustnal Application of Actttii 
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i The Nation and Research.^ 

T here is no need to dot the i’s and cross the t’s 
of the remarkable pronouncement on scientific 
I research dehvered by Sir Walter Fletcher and 
! quoted extensively in Natfee of Nov 23. It 
, may be said to have contained nothuig new . it 
' may, ytith equal justice, be said that its ^\hole 
} burden and content was new In it, a great pubhc 
I oflicial who is also a man of science illummated 
ever\ facet of a problem w hich intimately concerns 
the future of human life. The reveahng beam was 
not umformly intense, and wisely so. Aspects 
exist of w Inch it may be said that a pale and gentle 
hght upon them suffices for the time being 
Candle-power will be needed later, and then 
there will come into play the same dispassionate 
^ scrutiny as science accords to all those appearances 
! which more partial judgments stigmatise ill-pro- 
1 portioned The time will come What is new 
i in the masterly treatment which the Norman 
Loekjer lectin er gave to an urgent topic is the 
promise it affords that the time will come swiftly. 
It is not that the mtellectual resources of England, 
nay, of the world, should be reorganised. It is 
that they are even now bemg recast by mmds of 
whose effective potency the wnrld has been abund- 
antly assured. What Sir Walter Fletcher demands , 
and the best scientific opinion is with him, is some- 
thing perfectly clear and consistent. What he 
calls the national habit of thought about science ” 
is not, of course, strictly national It is a world 
habit which that taste for mixing the true with the 
untrue, the wise with the unwise, the noble with 
the ignoble, the effectual with the ineffectual , 
that taste for mixing and muddling (which Enghsh- 
men prize themselves for priding themselves upon) 
only accentuates in us. He has attacked this habit 
trenchantly With what we must believe to be 
considerable courage, he has dared even to define 
the dangers to which the very fruitfulness of science 
exposes it. 

“ The State”, said Burke, “is a partnership in 
all science, a partnership in all art, a partner- 
ship in every virtue and in all perfection ” , and 
so too Sir Walter Fletcher, “ that Grovernment will 
always be wise that makes the Universities strong 
and leaves them free ” 

Here lies the crux of the problem of intellectual 
reconstruction in England. Here all plans must 
have their origin, all aims their inspiration, and 
all discussion its starting-point and its end. Is it 

^ Medical Research ■ the Tree and the Fruit By Sir Walter 
Morley Fletcher. (The Norman Lockyer Lecture, 1929 ) Fp 27. 
(London . The British Sdence GuUd, 1929 ) is. 
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possible to flame such a constitution fortlie univer- 
sities of Great Britain, and after Great Britain the 
world, as will make them strong ^uth the strength 
not only of great States, but also v, ith the strength 
of the irresistible power of the human mmd, 
sceptreless, free, uncircumseribed ? 

The question is born of the times, set before us 
as an aim of practical politics b\ one who is at the 
heart of the problem, secretary to one of those 
committees of the Privy Council in closest touch 
with each side of the triangle ' the “ bitter need 
of suffering men and women ”, the “ national habit ”, 
and the devices of a profession. Of these three, the 
needs of men are constant , the “ national habit ”, 
also, IS all too constant ; only for one profession 
we may wTite another and again another until the 
whole field of science will be comprised. The 
problem is defined, and with equal clearness, the 
essentials of reform. Equity demands that “if 
usefulness is to be measured by prominence and 
influence in the State ” it shall be served accord- 
mgly; and usefuhess rests upon a condition : that 
science “ be left free to follow the clues to new 
knowledge as Nature lays .them down and not as 
admimstrative officers may appoint”. The ad- 
mimstrative officer has, of course, disguises which 
it is unnecessary to pierce for the moment 
Here are plain indications of the essentials of 
future policy, resolving into administration and 
finance of the umversities. No university is, of 
course, wholly scientific But if science should be 
the means of elevating the condition of the rest, 
the result may be no worse than a displacement of 
the baser legends of scholarly gentility. Where 
there is great science, there also is high culture. 
Every claim to national respect for science is a claim 
equally for all sincere and disinterested thought 
The expenditure of the umversities of England is 
less than four millions a year. (The cost of the 
lunatics of England has been eight.) To assess the 
value of the universities would be impossible They 
are creators of values. To allocate to them what 
they need and can use would be to subtract from 
the present and the yearly w'ealth of the country a 
minute and unnoticable portion In the old days 
such a portion was subtracted from the value of 
crops and given to the Church. The Church was 
left free under a Board of Commissioners and a 
Bench of Bishops to manage its affairs, to study 
and to teach, to accept the gifts of the laity in 
stones and carving, in money and in kind. At 
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All that IS best in a new fact, a new idea, or a new 
ideal synthesis, all that is best in science is from 
the moment of its birth the property of all ; and 
despite the fact that in science doctrine does not 
exist to confuse and disintegrate, it is the Church 
and not science that is to-day the superior m 
status, m emoluments, and in freedom from the 
dictation of the vain and the ignorant 

Here are, we believe, the materials for recon- 
struction ready at hand, with every indication 
that historical experience can afford for correction 
and improvement. A State department, no In 

The Apple Cart ” of Mr Bernard Shaw, it is Emg 
Magnus, not a Mimster, who speaks of protecting 
science from prostitution to the professions 
Science is the concern of the State ; it must not 
be the tool of the State even if in that guise its lot 
would be better than now when it is the hobby of 
philanthropy and the tool of commerce. 

The present position is as absurd as it is intoler- 
able. Private generosity provides scarcely more 
than a tenth of the mcome of the universities Yet 
it retains effective control. It is for this reason 
that the “ national habit ” is even more firmly en- 
trenched within the umversities than in the Press 
and the street , the promises of charters and statutes, 
msufficient as these are, out of measure imposing 
m comparison with the meagre performances of 
the laboratories Teaching, at the university level, 
is impossible without research, and probably, 
though less certamly, research is improved by 
contact with common needs. But it is not essential 
that changes immediately apparent in the form 
or even the personnel of governing bodies are 
necessary. Small changes of the right kind may 
go far * it is the sources and the character of the 
inspiration of policy that stand in need of change. 
Finance and stability are the clear lines for im- 
provement For the correction of the “ national 
habit ” itself, a people trained in a single science, 
not alone in the facts and uses of that science, but 
also m its discipline and method, will at least have 
received the means of entering fully into the spirit 
of all science, 

We foresee strenuous opposition to the course 
on which Sir Walter Fletcher has set us, and at 
the same time we find it hard to envisage a vasi 
army of support. But there is weight of suppofi 
The universities, except the greatest of them, ^ 
frightened and demoralised, the cross current^ ■ 
interest baffling But we reassert our oonvi^ii® 
that the address is the begmnmg of a new e;^ 
the life of the country. It sets an urgent prfwjJHI 
problem for solution. 
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Enzymes. 

r itkrsuchingen uber Enzyme. Von Richard Will- 
statter. Bandl Pp. xTi + 860. Band 2. Pp 
XI + 861-1775 (Berlin Julius Springer, 1928 ) 
124 gold marks 

I A" these two volumes, which are dedicated to 
Dr. Pritz Haber, there are reprinted the col- 
lective memoirs on the subject of enz;;mes from the 
school of one of Germany’s greatest chemists The 
collection comprises more than a hundred and 
thirty original contributions to the subject, the first 
eight of which are summaries of our knowledge. 
The vast number of co-workers whose names are 
given suggests team w’ork, but if this be so, the 
greatest homage must be paid to the master mind 
that directed it. 

Prof Willstatter and his school have attacked 
a chemico-biological problem from the point of view 
of the pure chemist. Prof Willstatter may, m 
fact, be compared with the late Prof Emil Fischer. 
His researches, like those of Fischer, have been 
directed towards unravelling the constitution and 
structure of naturally occurring substances, and 
his achievements have not been in vain, for they 
have shown the physiologist and the biochemist 
the nature of a series of basal umts of substances 
met with in Nature, and have thus laid the founda- 
tion on which attempts may be made to elucidate 
their physiological function and metabohsm in the 
more complex colloidal state in which they occur 
in the animal and plant. 

It is quite unnecessary to summarise at any 
length the advancement of our knowledge due to 
Willstatter’s researches : this is well known and 
was described by Prof. H. E. Armstrong when 
Willstatter was added to Nature’s series of 
“ Scientific Worthies ” in the issue of July 2, 1927. 
But in leading up to a short review of his work on 
enzymes, it will be useful to give a brief historical 
outhne of his earlier work in the sequence in wMch 
he has drawn it up in the introductory chapter of 
this senes of papers The work on chlorophyll 
having been brought to a provisional conclusion, 
Willstatter commenced the study of haemoglobin ; 
in this the remarkable discovery was made that it 
is possible to obtain from both chlorophyll and 
haemoglobin a common derivative, aetioporphyrin. 
Studies on the colouring matters of petals were then 
commenced, and these were shown to be the oxonium 
salts of three closely related substances, pelar- 
gonidin, cyanidm, and delphinidin. These studies 
were, however, brought to a close by the outbreak 
of the War. 
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' Willstatter’s work on enzymes really commenced 
I with the discovery in 1910 of chlorophyllase, an 
, enz}Tne present in all green leaves. Experiments 
in vitro showed that in alcoholic solution it hydro- 
1 lyses colloidal chlorophylls into ethyl chloro- 
phyllides and the complicated a-^ unsaturated 
pnmary alcohol, phjdol. The majonty of the work 
on enzymes, hovever, has been published since the 
close of the War 

The tno volumes are di\ided into ten sections, 
the first of which comprises eight papers of the 
nature of summaries. In this first section the 
opening paper is the Faraday lecture delivered 
before the Chemical Society in London in 1927. 
The other sections are concerned vith onginal 
researches on the follovmg subjects: Analjiiical 
work, adsorption, chlorophyllase, peroxsidase and 
catalase, sucrase, maltase, lactase, the specificity 
of enzymes, the lipases and the proteases 

Although, as already stated, Willstatter’s work on 
enzymes commenced in 1910 with the discovery of 
chlorophyllase, his general study of the subject 
dates from 1918 Before the vanous problems 
could be attacked it was necessary to devise special 
analytical methods, and a senes of papers was pub- 
lished dealing ■with these He greatly increased the 
accuracy of the lodometrio method of estimating 
glucose as well as that of the colorimetric estima- 
tion of iron by means of ammomum thiocyanate. 
Alkahmetnc methods of estimating ammo acids 
and peptides, as well as of magnesium and calcium, 
were also revised. The want w'as felt of an ac- 
curate micro-method of estimating phosphoric acid, 
and gravimetric and volumetnc methods were 
devised for this purpose in Willstatter’s laboratory 
by R. Kuhn. It was shown that the production of 
purpurogallin by the action of plant peroxidases 
and hydrogen peroxide on pyrogallol might be used 
for the estimation of the enzyme. Incidentally, 
Willstatter proved that the constitution of pur- 
purogallin is 

0 OH 

OH II 1 



OH 


whilst he accepts A. G. Perkin’s view that the 
constitution of the isomeric purpurogallon is 6:7:8 
trihydroxy a naphthoic acid. 

liuly remarkable is WillstAtter’s work on the 
different hydrogels of alumina, stannic acids, and 
silica, and the use to which he put these as adsor- 
bents in the purification of enzyme preparations. 
According to Miohaelis, enzymes exhibit the 
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phenomenon of kataphoresis and are therefore to be 
regarded as electrolytes, in most cases amphoteric 
Enzymes that are adsorbed by electronegative 
kaolin were regarded as more basic, whilst those 
adsorbed by electro-positive alumina were regarded 
as more acidic. Thus sucrase was beheved to be 
acidic and trypsin amphoteric. The Willstatter 
school finds, however, that these results are not 
valid for the enzymes themselves but only for 
associated foreign impurities For example, sucrase 
m the crude state is not adsorbed by electro- 
negative kaolin, whilst in a state of greater purity 
it IS readily adsorbed by kaolin. Pancreatic 
amylase can be adsorbed by alumina when in a 
crude state, but it is no longer adsorbed by special 
alumma gels when in a state of greater punty. 

The specificity of enzymes is well marked in 
several mstaiices. The observations of R Kuhn 
are of particular interest m this connexion He 
points out that the sucrase of yeast which hydro- 
lyses sucrose and rafi&nose is a fructo-sucrase, 
because it attaches itself to the fructose residues 
in sucrose and raffinose . The sucrase of Aspergillus 
orym, on the other hand, is a gluco-sucrase because 
it attaches itself to the glucose residue in sucrose : 
it does not hydrolyse raffinose Fructose added to 
a sucrose solution undergoing hydrolysis by sucrase 
of yeast slackens the velocity of hydrolysis. 
Glucose, on the other hand, slackens the velocity 
of the hydrolysis of sucrose by Aspergillus-sucrase. 

Willstatter, whilst admittmg that W. Ostwald’s 
dictum that catalysis is the acceleration by a 
foreign substance of a reaction which is already 
proceeding slowly in absence of that substance, gave 
a stimulus to research on enzymes, insists that it 
should not be maintained too dogmatically, since 
as a dogma it would tend to hmder any attempt 
to find an explanation of the phenomena of cata- 
lysis without intermediate compounds and of the 
causation of reactions without an influx of energy. 
Ostwald’s conception is easy to understand in the 
case of hydrolysis of sucrose, maltose, and the fats, 
and even in certain oxidative changes, but it is 
difficult to realise in that of some of the desmolases, 
for example, that of alcoholic fermentation, even 
when we picture this as a change of oxido-reduction. 

When it is considered that these laborious re- 
searches are the outcome of but ten years’ work, 
no one can fail to be struck with admiration at the 
accomplishment of such a feat. Nor is the work 
the less remarkable when it is examined m detail. 
The methods of attack that have been devised are 
of the most ingenious character and have not only 
achieved their object and carried our knowledge 
No. 3136, VoL. 124] 


several stages forward, but they have also added 
indirectly much to the chemistry of the colloidal 
state of matter 

Highly meritorious as this w'orlc undoubtedly is, 
it still leaves us in doubt regarding the chemical 
nature of enzymes. Of the true nature of enzymes 
as substances we know but little We can only 
assume their individuality by a knowledge of the 
reactions which occur in their ])resenco. Their 
function 18 to catalyse reactions, and m this respect 
analogies may be found in the early work of 
Faraday, Mitscherlich, Berzelius, and others on the 
catalysis of reactions in inorganic chemistry. 

It would seem that in all catalytic reactions the 
first stage is the combination of the catalyst with 
the substrate, possibly through the medium of 
residual affimties This view is by no means a 
recent one It was supported by Fischer and by 
the work of H. E and K. F. Armstrong. Ho far as 
enzymes are concerned, some idea of the way in 
which this combination may occur is fiiriiished by 
the suggestion of Northrop, that, in the case of 
proteoclastio enzymes, the velocity of the reaction 
depends not on the dissociation of the enzyme, as 
postulated by the hypothesis of Michaelis, but on 
that of the substrate. Thus pepsin, the optimum 
activity of which is shown in a strongly acid 
medium, is capable of reacting only wuth the 
protein kations and trypsin witli the protein anions. 
Willstatter suggests the existence of a third group 
of enzymes capable of attacking only undissociated 
protem molecules, their optimum hydrogen ion 
concentration corresponding with the iso-eloctric 
point of the substrate. 

In regard to reactions catalysed by enzymes the 
question may be asked : Are the final products the 
result of direct or of secondary changes 1 The 
former is that which has long been assumed, whilst 
much evidence is being accumulated in favour of 
the latter. Thus the work of Pnngsheim on the 
hydrolysis of starch by amylase indicates that some 
of the maltose is produced by the mutation of 
another disaccharide, and more definite evidence 
has recently been brought forward by Pictet that 
this disaccharide is one of the y class. In my own 
laboratory, work is in progress which confirms this 
both in the case of starch and of glycogen. Will" 
statter had not overlooked this possibility. He 
says: 

“ The catalyst may function in degrees of assoeW 
tion with the substrate, varying from fimtim ^ 
approach. It can naturally without extrane* 
energy bring about a change of constitution in^B 
substrate molecule, and it is only through 
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constitutional change that reaction may be in- 
duced Here it is not essential, nor even a general 
condition, that the molecule should change to a 
new compound capable of independent existence, 
as, for example, to an isomeride such as the so- 
called y-glucose (with a changed oxygen bridge) 
vhich has been postulated as an intermediate in 
the action of F G Banting and P] H Best’s insulin 
on glucose F Haber (1022) considered the 
heterogeneous catalysis of gas reactions to be a 
process iii which the fh’st iiliasc is apparently 
represented by an electro-dyiiarnic distortion of the 
molecules by the atomic fields at the interface 
between the solul contact substance and the gas 
M Bodenstcin also liasc's an explanation of the 
activation of hydrogen bv iilatinum on the deform- 
ation of the molecules ” 

Again, considcimg the chemical nature of cnz^oncs 
as substance, arc they to be regarded as single 
substances, or are they not rather a system ? 
There is much to be said in favour of the latter 
view Despite repeated attempts— none more 
numerous than those carried out by the Will- 
statter school—no one has succeeded in preparing 
a single pure substance from enzyme preparations, 
possessing activity which characterises these agents 
as a class The most highly purified preparations 
—judging purity liy the increased velocity of the 
reactions they catalyse — have always been mix- 
tures Moreover, purification by adsorption always 
stops at a certain point. The classical researches 
of Harden showed that zymase, or rather yeast 
juice, may be resolved by ultra-filtration into an 
inactive thermo-labile colloidal portion and an in- 
active thermo-stable portion which passes through 
the filter The active enzyme is reproduced when 
these two portions are reunited The case of 
trypsinogen may also bo cited. This only becomes 
active trypsin when brought in contact with the 
enterokynase of the duodenum, which may owe its 
activating power to the presence of calcium ions. 
Willstatter in 1922, summarising his views on the 
nature of enzymes, states that he considers them 
to be composed of a specific active group which 
enables them to be combined with the substrate, 
the composition of which at the same time deter- 
mmes the colloidal nature of the entire complex. 

It would seem that researches on enzymes have 
now been carried to a conclusion so far as is possible 
Mth methods at present at disposal We must 
patiently await the devising of new means of attack 
t)efore the problems can be carried to a further 
stage. Meanwhile universal gratitude must be 
expressed to Prof. Willstatter and his co-workers 
for having taught us so much on one of the most 
intricate problems m the whole range of bio* 
chemistry. Arthub R. too. 
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Memorials of Galileo. 

Memorials of Oahleo Oahlei, 1564-1642 : Portraits 
and Paintings^ Medals and Medallions, Busts and 
Statues, Monuments and Mural Inscriptions. By 
J J Fahie Pp xxiv + 172 +47 plates (Leam- 
ington and London* The Courier Pi ess, 1929 ) 30s. 

I ^EW figures have so struck the imagination of 
- the world as the aged and infirm Galileo. 
Rcjjressed by the power of the Inquisition, 
humbled into submission by the tem[)oral power 
which crushed those deeper stirrings of the human 
spirit that were leading men to new conceptions of 
the universe and of man’s place therein, “ My 
name is erased from the book of the living ”, he 
WTote to his loved daughter Yet through w^ell-nigh 
tour centuries the roll of his disciples has not closed. 

Not least in devotion has been the author of the 
finely produced volume now before us Mr Fahie’s 
engmeenng knowledge and long experience in Italy 
have given him an intimate appreciation of much 
of Galileo’s achievement. Yet more fundamental 
to his wmrk have been the affection and veneration 
which Galileo has inspired in him. Mr Fahie has 
devoted years to the study of his master, and he 
became the chief collaborator of the late Prof. 
Favaro in the preparation of the great national 
edition of the works of Galileo published by the 
Italian Government. English readers are already 
indebted to Mr. Fahie for his volume, “ Galileo, his 
Life and Work ”, pubhshed as far back as 1903, 
and for his study of “The Scientific Works of 
Galileo ” 111 1921. Probably no other man now 
living is equipped with the knowledge which makes 
these “ Memorials ” a volume full of charm and 
interest as well as an authoritative reference book 
on its subject. 

Every authentic portrait of Galileo finds a place 
in this volume. The sources of prints as well as 
of paintings have been traced, and errors and false 
ascriptions have been hunted down and exposed. 
Moreover, a lifelong study has been rewarded by 
more than one important new discovery. The 
ground is covered with great completeness. The 
work 18 divided into six parts : Portraits from life ; 
subject pictures ; medals and medalhons ; busts 
and statues ; monuments and mural inscriptions ; 
and finally, an entertaining appendix on spurious 
Galileos. 

The work is prefaced by a graceful and illumin- 
ating character sketch. In few words there is 
placed before us what we may call the domestic 
background of the great philosopher, his fondness 
for gardening, his familiarity with masterpieces of 

•zl 
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classical Iiteiatiun, his generosity, his hospitahty, | whom freedom of thought and s^jcech is a jirecious 


and his love of music. Very touching was the 
devotion of his pupils, especially of the youngest, 
Vmcenzio Viviam, who as a lad of eighteen came to 
live mth the master in 1639, six years after the 
historic sentence had been promulgated m Rome 
A relationship of warm affection was almost im- 
mediately estabhshed between Galileo and this lad, 
who became m his turn a leader of the science of 
the next generation To Viviam, too, we ow e much 
of our knowledge of the brilliant circle of young 
men who m the first decade of the seventeenth 
century formed in Rome the Academy of the Lynx 
This w^as by far the earliest society for the study 
of natural science, and very early m its career was 
honoured by the adherence of Galileo. 

One of the discoveries of Mr Fahie is in connexion 
with a bust of Gahleo by Caccini, which w^as to 
have been executed as a gift from Salviati for 
Prince Cesi, the founder and the first president of the 
Academy of the Lynx. Owing to the death of 
Caccini, the marble bust was never made, but Mr 
Fahie has traced the original plaster model by 
Caccini himself which now reposes in the Master’s 
Lodge at Trinity College, Cambridge > 

Among the things that will strike the reader of 
Mr. Fable’s beautiful volume is the great number 
of contemporary portraits. One of the most re- 
markable and least familiar is that produced from 
a crayon drawmg by Leom, dated 1624, now pre- 
served m the Louvre. The immense and thought- 
laden head is here lightened by an expression 
of benigmty in the eyes not always discerned by 
the artists who set themselves to delineate that 
countenance. Mr. Fahie reproduces no fewer than 
four portraits from the hand of Sustermans, but 
this famous artist did not work on Galileo until 
after the tragedy of 1633. Three of the pamtmgs 
were made in 1640. One, and as he believes the 
original, has been discovered by Mr Fahie m London 
m the private possession of Miss V. F Robinson 
Vet more numerous than the portraits are the 
later memorials of Galileo. His condemnation by 
the Inquisition has been the subject of many fine 
picture. Many pamters have found inspiration 
m hia life m confinement, his thoughts ever occupied 
by the movements of the heavenly bodies and by 
the laws of his ’ new science ’ of mechanics Always 
he was surrounded by the pupils who venerated 
him^ More than one painter has been stored to 
depict the visit of the young John Milton to that 
^ble figure, Gradually Gahleo has become a 
egw. His name and his achievements have come 
to hold aspeqial pla^je m the minds of those for 
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human heritage, won with how niiicli siitfcimg and 
how easily lost t 

Medals have been struck and monumonts raised 
in Galileo’s honour In FJoioncc he is eoinmeniur- 
ated by the Tribuna di Galileo, a department of 
the Museum of Physics and Natural History. This 
Tribuna was opened in 1841 and consists of a vesti- 
bule, a small hall, and a semieirculai inner ti'ibmia 
The walls are decorated with frescoes illustrating 
the achievements of Galileo, while the eases contain 
mstruments with which he won Ins knowledge. 
Perhaps no material monument of lum is more 
touching than the bust with inscriptions and repre- 
sentations ol his disco vciics winch Viviani, greatly 
daring, placed on the front of his own house rn the 
year 1693. Below, a legend for all to see linked 
the owner of the house with tiic man whom the 
Inquisition had condemned Mon unmii (mscoah 
da Vincemio V'wkm (dla mmorm dd Guhko. 

DofiOTIfKA WaLI'JY SlNIlim 

Sex in Savagery. 

The Sexual Life of Havagei^ lu Norlh-WeMem 
Melanesia, an EfJmogrnpInc Aiwiaif of Court- 
ship, Marriage ami Family Life nmomj the Natives 
of the Trobnand hlamk, British Nm (Lmmt 
By Prof BronislawMalmowski J’p xviv+.WG 
+96 plates (London * George Koutledge and 
Sons, Ltd., 1929 ) 42.9 net. 

A LREADY the admirable volume under review 
•A has created an interest fur wider than itn 
primary appeal to professed antliropologjsts would 
indicate, and it may confidently be claimed for it 
an established place as a sociological classic, which 
in future no serious student of culture in its broadest 
terms will be able to pass by. 

So slight, and for the most part uunu'thodical 
and unscientific, have been all previous Htudies of 
the sexual life of primitive peoples in thy English 
language, that Prof. Malinowski’s becomes the first 
really important work in this lino of research. In 
previous volumes he had led up to this more 
detailed and embracing study by discussing special 
problems m psychology and sociology, for example, 
the Freudian incursion into cultural anthropology, 
and, in other volumes, primitive law, economics, 
myth, religion, and folk-lore. Other workers ap- 
proaching toese subjects from outside have too 
often muddied the stream of knowledge and theory 
by speculations and reconstructions not based cm 
observable facts. 

In this volume we are given a very M awl 
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detailed picture ot the erotic and family life of married girl becomes pregnant, her lover, so far 
Trobriand Islanders It is, of course, apparent from then being more inclined to marry her, would 
that what is typical of Trobriand tribesmen is not on the contrary at once repudiate her ; not, of 
necessarily typical of primitive communities, or course, because of any suspicion of a rival’s re- 
even of all Melanesians Here we are studying a sponsibility, but simply because it is a violation of 
mother-right and matrilincal commumtyin which custom and even more discreditable for an unmarried 
a man inherits from his maternal uncle, in which the gud to have a child than for a married woman to 
real father’s part in procreation is showm to be as remain sterile. The only explanation that I am 
iinknoim as the late Sir Baldwin Spencer showed inclined to put forward touches the postulated law 
it was unknown amongst the Arunta of Australia, that monandrous matings only are favourable to 
in which, subject to certain exogamic and kinship fertihty The mechanism of it may, it is suggested, 
taboos, prenuptial and even prcpiiberal sexual be discovered to he in the autotoxitous properties 
nitorcourso is almost unrestrained In every in- of spermatozoic saturation The experiments still 
stance where he is dealing with tho behefs and being carried on in California and elsewhere in 
practices of the natives, the author’s peculiarly spcrmatoxinsandsterilisingserums, associated with 
intimate knowledge of the language, his own work begun by Dittner, Guyer, and others, may 
psychological penetration and his familiarity w'lth eventually reveal the true physiological or bio- 
a mass of comparative material, enabled him, not chemical explanation Meanw'hile, a study of ter- 
mercly to state custom and belief m native terms, tiary sex-ratio variations will illustrate the world- 
but also to demonstrate how logically they do arrive wide tendency for the substitution of monandrous 
at those beliefs If or example, the native refusal and polyg^vnous groups for polyandrous groups in a 
to believe that sexual intercourse is necessary to jiopulation. Thissubstitutionoccurred quite clearly, 
procreation is applied to their theories on the for example, in the Toda population m recent years, 
breeding of pigs. The male function is merely to Wo may see here its bearings upon the institution 
‘ open up ’ by hymeneal penetration and prepare of marriage and polygamy. This question is one 
the channel of iiigi'ess for the spirits, wiiich are the amongst many showing the need for a closer 
real fertilising agents In defence of this behef, the collaboration between sociological, demographic, 
natives point to tho free sexual life of unmarried and biological researches, 
girls and the comparative absence of illegitunate Here and there the author has to touch on the 
children. Since, they argue, all w'omen, married gradual changes brought about by the influence of 
or umnarried, have either husbands or lovers, but contact with European civilisation. Often this 
only some have children, the father’s part cannot be influence is exercised deliberately and directly by 
essential. government officials and missionaries determined 

In this connexion wo touch on a problem of some to reform and ‘ uplift ’ the morals of the debased 
biological importance, the solution of which lies, savage. In almost every instance that influence 
as Prof. Malinowski avers, outside the scope of his has been harmful and has resulted in the weakening 
work. It 18 one, however, which I have had under or destruction of the morality that once existed, 
consideration as the result of observations made The segregation of sexes on plantation compounds 
amongst other Pacific peoples. Where, as in the and mission stations has lead to homo-sexual 
Trobriands, prenuptial intrigues are the rule, practices previously practically unknown ; viola- 
illegitimate births are none the less discountenanced, tion of the taboo on incest is now brazened out, 
and, by all the evidence, in any case, remarkably where exposure would formerly have led to suicide ; 
rare. The common and easy explanation that un- missionary attacks on native polygamy and the 
married mothers practise abortion, or that some institution of the boys’ houses, bukumatula, have 
unanalysed and mysterious form of contraception is merely helped to make adulteries more easily 
practised, is quite unsupported by any evidence in accomplished without pumshment, have under- 
the communities in question. This latter popular mined the power of the chiefs, and disintegrated 
explanation is particularly inappropriate in the society. A new cynicism and hypocrisy is the 
Trobriands, where the fertilising function of seminal chief lesson the white man’s religion teaches, 
fluid is unknown. Yet girls habitually begin an Mr. Havelock Ellis, in his preface, makes an 
active sexual life from the time they are still quite eloquent plea for a full and scientific considera- 
small children, and, until they marry, remain sterile, tion of the underlying sexual facts in all sooio- 
After they marry they breed and are often prolific, logical inquiries, free alike from the traditions of 
In the liobriands, if, as rarely happens, an un- Anglo-Saxon Puritanism and the almost equally 
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untortunate reaciions lu wnich the revolt against 
those traditions may lead After a study of Prof. 
Malinowski’s work, we may indeed be inclined to 
thmk ]^Ir, Ellis’s statement that “ Sex-taboos weigh 
at least as much on the civilised as on the savage 
mind ” an uuder-statemeiit 

Geoegb Pitt-Rivers 


Our Bookshelf. 

West African Seoet Smehes ’ their Orgawsaiions, 

Officials and Teaclmg By Capt F W Butt- 

Thompson. Pp 320 + 12 plates (London • H. 

P. and G. Witherby, 1929 ) 21s net. 

The West African secret societies, according to 
Capt. F. W. Biitt-Thompson, fall into three groups 
the mystic and rehgious, the democratic and 
patriotic, and the subversive and criminal ; some 
are ancient pagan institutions, others are Moham- 
medan, there is a group of Mohammedan-pagan 
societies, and there are more modern ones The 
various aspects and activities of the societies, such 
as organisation, officials, initiation, religious teach- 
ing, etc , are given in appropriate chapters with 
reference to particular societies ; thus the reader 
can appreciate what factors are common to most 
of them, and so is enabled to gain a bird’s-eye 
view, as it were, of their general functioning. 
Finally, there is a very bnef account of each 
society 

This is the first systematic book on the subject, 
and the author is to be commended for the con- 
siderable amount of information here summarised. 
Judging from the bibhography, he has searched 
dihgently through the hterature which has any 
bearing on his subject, and he appears to have got 
into friendly contact with many Africans in the 
different countries of which he treats, especially m 
Sierra Leone, but unfortunately there is no inica- 
tion concermng what is due to original observation 
and what is taken from pubhshed sources, so there 
is no means of gauging the reliability of the state- 
ments here made. 

It IS a book that tells m bnef many things about 
which we should like to know more, and though 
Capt. Butt-Thompson records such information as 
may be obtained by a white man ooncernmg the 
old social discipline and morality, there must be 
much more of which probably only an Afncan can 
enlighten us. As in many primitive communities, 
some of the ethical teaching, such as that given on 
pp. 208-9, is good enough for any people to practise, 
however advanced their scale of hfe ; for example, 
“Respect and obey your father and mother”. 
“ Be just to your enemy ; rescue him when he is in 
danger, and never go out of your way to get him 
into trouble.” “ Stealing is undignified ; if you 
wvet a thing, ask for it ; S it is refused, go without 
it.” A people that preaches these maxims cannot 
lightly be dismissed as ‘ heathen nor can their 
secret societies always be branded as ‘ wicked ’. 
The author makes us wish that we could get into 
real and close touch with the teachers of these 
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doctrmes, and work out with them a better and a 
fuller way of combining then* knowledge and 
aspirations with our own for the benefit and 
advance of the African A C. H 

The Private Life of Tutankhamen ' Love, Religion 
and Politics at the Court of an Equ'ptian King By 
G. R Tabouis Translated bv M R J)obie P]>. 
xxuiH- 322 + 16 plates (London George Rout- 
ledge and Sons, Ltd , 1929 ) net 
To attempt to recreate the atmosphere and re- 
construct the conditions of a whr)]c poi’ind of 
history so remote from our own times as the 
XVlllth dynasty of ancient Egyiit, leipiircs con- 
siderable courage. It is a task to whieli the gc^iims 
of the French language is peiiui[>s more leadily 
adaptable than our own Certainly in one or two 
places this translation of Mile Tabouis’ book on 
Tutankhamen carries less conviction than it 
w'ould m the original On the Avholc, how'ever, it 
is a sound and informative piece of woiic siicli as 
should appeal strongly to the general pulihc. The 
penod with which she deals is one of the relatively 
few epochs m Egyptian Instcwy possessing an 
individuality and a character comprehensible by a 
reader who is not already accpiaintcd with the 
phases of development of Eg,yptiaii culture in 
some detail. 

An account of Akhenaton and his roligioms and 
social reforms necessarily occupies a prominent 
place in the book, which is thus given a certain 
dramatic unity, so much so that, instead of a life 
of Tutankhamen, it might well bo rogardesd as the 
story of the rise and decay of the matorialised 
ideal of a political and religious dreamer. M. 
Theodore Reinach contributes a preface, which is 
illuminating in the way it sets out in a few jiara- 
graphs the distinctive characteristics of Egyptian 
political development, which play so largo a part 
m the history of Akhenaton’s reforms, and also in 
giving the historical perspective necessary to 
appreciate the place of the XVIJ Itli Dynasty in 
Egyptian history. 

The Life of Space. By Maurice Maeterlinck 
Translated by Bernard Miall. l‘p. 17J. (Lon- 
don: George Allen and Unwin, Ltd., 1928.) 
6s net. 

SmcB the publication of work on the theory of 
relativity during the War made this subject one 
of popular interest, there have been many attempts 
to interpret the significance of the theory in its 
relation to everyday life. The problem of the 
fourth dimension is one which occasionally is 
transformed from the symbolical language of 
mathematics to the imaginative fancy of popular 
writmg. It is therefore with added interest that 
one turns to a book of this description by Maurice 
Maeterlmok. The work is divided into five 
sections, but the first one, namely, that of “ The 
Fourth Dimension”, is the longest and gives 
various references to writers who, Eke Hinton and 
Ouspensky, have devoted considerable thou^ght 
to the implications of the fourth dimension* 
Maeterlinck then deals with “ The Cultivation of 
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Dreams ” and makes particular reference to dreams 
as premonitory phenomena. The followmg sec- 
tion IS headed “The Isolation of Man” and 
raises the question of whether the mind may 
acquire the sense of the fourth dimension, thus bemg 
liberated from our ])resent human environment 
The book concludes with two short articles on 
“ Marvels of Space and Time ” and “ God” The 
subject dealt with is, of course, a very wide one 
and lends itself to much speculation, and among 
the great number of names to which reference is 
made we find those of Eddington and Whitehead. 

Old Mother Emih. By Prof. Kirtley P Mather. 
Pp XIV + 177 -f- 59 plates. (Cambridge, Mass. : 
Harvard University Press , London : Oxford 
University Press, 1928 ) 11s 6d. net. 

Ijsr view of conditions m Tennessee, where scientific 
evidence and spiritual exposition continue to be 
confused with unfortunate public results, it is not 
surprising tliat popular American books on geology 
are still seiiously exorcised with the views held m 
ancient Palestine thousands of years ago Prof 
Mather has faced the issue very tactfully ui this 
entertaining volume, which is based on a senes of 
radio talks dohvercfl at Boston The topics dealt 
with include the origin of the earth ; the evolution 
of life ; the Great Ice Ago and its causes ; earth- 
quakes and mountain building All are adequately 
dealt with, and wo are glad to see that the tidal 
theory of Jeans and Jeffreys is not overlooked m 
the ciiscussion of “ How the World was Made ”. 
The treatment of glaciation is excellent, particular 
pains being taken to pro\’’e that the equator had 
the same relation to the momitains of western 
America as it has to-day. The illustrations are 
numerous and effective, and are enhvened by 
reproductions of medieval representations of 
Jehovah at work taken from the “Nuremberg 
Chronicle ” of 1493. The book is a well-written 
and trustworthy introduction to geology,^ and may 
be cordially recommended to all who are interested 
in the lore of the earth as students or teachers. 

The Pressure Pulses in the Cardiovascular System 
By Prof. Carl J. Wiggers (Monographs on 
Physiology.) Pp. xi+200. (London, New York 
and Toronto : Longmans, Green and Co., Ltd., 
1928.) 14s. not. 

Written in response to the wish of the late Prof, 
Starling that the writer should analyse “ in the 
briefest possible manner, the present state of our 
knowledge concerning the pressure pulses in the 
cardiovascular system ”, it is impossible to mdi- 
cate in a paragraph more than the purpose of this 
book, and to commend the thoroughness and care 
with which the work has been done. The elucida- 
tion of the dynamics of some relatively simple 
physical system frequently entails much prepara- 
tion and ingenuity in experiment The first 
chapter of this work will indicate to the cunous 
how vast and intricate a preparation has gone to 
the study of the dynamics of the animal cardio- 
vascular system. There has developed a tech- 
nique which not more than ten investiga^rs have 
mastered. “ We cannot deny that the circulation 
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of an ammal is affected adversely by such experi 
mental mfluences as artificial respiration, anses 
thesia, hsemorrhage, nerve stimulation, exposuri 
of heart and lungs, insertion and fixation of can 
nulae We can nevertheless maintain that it is 
quite possible to obtain circulatory conditiona 
which appear to be normal to all criteria which we 
are able to apply.” Such an assertion argues a 
great confidence m an investigator, a confidence 
which, if justified, marks a ^eat victory for in- 
genuity over the difficulties of animal experiment. 

Gontributi del Laboratono di StaUshen. Sene Prima. 
[PubhlicazLoni della Unive)sitd Cattolica del Sacro 
Cuore, Sene ottava • Statistica, vol 3 ) Pp vu + 
436 (Milano Soeieta Editnce “ Vita e Pen- 
siero ”, 1928 ) 50 lire. 

This book contains the researches of statisticians 
of the laboratory directed by Prof. M. Boldnno, 
on a varied group of phenomena, for example : the 
eugenic effect of wine consumption , passenger 
traffic on Lake Maggiore , the proportion of the 
sexes at conception and biith , death from a smgle 
cause , progiessive paralysis in malaria districts. 
Among such a miscellaneous group of subjects one 
can find a certain unity due to the method of 
treatment and to the work being the product of a 
suigle laboratory. Some ot the conclusions drawn 
from the statistics employed are very mterestmg 

(1) That alcohohe intoxication appears bo have 
serious consequences only at a rather advanced age, 
so that its eugenic effect should be small. 

(2) That the human sexes are conceived in equal 
numbers 

(3) That the relative frequency of progressive 
paralysis in malaria districts is high and tends to 
become less in those districts where malaria is less 
rife. This is curious in view of the successful treat- 
ment of progressive paralysis by inoculated malaria. 

Sunrays and Health. By Ronald Millar, m col- 
laboration with Dr. E. E Free Pp vii + 125. 
(New York : Robert M. M'Bride and Co., 1929.) 
1.50 dollars 

This small volume gives a popular account of the ; 
physics and therapeutic uses of light, with special | 
reference to the ultra-violet rays. The text is in 
a conversational and simple style, and although 
certain details refer more especially to the continent 
of America, it can be recommended for perusal by 
anyone who wishes to have some knowledge of the 
uses and abuses of a much-advertised remedy. The 
author gives simple instructions for sun-bathing and ' 
points out the dangers of over-exposure : bummg 
the skin is deleterious and unnecessary as a prelude 
to a becoming tan He also pomts out the advan- 
tage of exposure to sunlight or skyshine in the open ' 
air with the accompanying effect of the cooling | 
power of the air on the skm resulting in stimulation : 
of metabohsm and benefit to health. For those | 
who wish to expose their skin to dtra-violet rays 
during the winter, directions for time of exposure 
and distance from the lamp are given. In con- 
clusion, this is a sane ,and readable account of a 
natural remedy which many are inclined to take in 
excessive doses. 
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Letters to the Editor. 

[The Editor does not hold hmelj 
^ opinions expressed by his correspondents Neit^ 
can he imdMe to return, nor to 
the writers of, rejected manuscripts intended for tm 
or any other part of Natuke. No notice is taken 


Low Atomic Energy Levels for Elements of the 
Oxygen Group. 

FaOM spectral theory it is known that the lowest 
energy states for atoms of the oxygen group form a 
stable triad designated as »Poi2. Next higher to th^e 


stable state For oxygen atoms the state 
pressed in frequency umts is known to be 67 cm." 
higher than the state and the state ®Po 158 cm - 
higher than the state ®Pi. The states P^and 
not hitherto been evaluated for oxygen atoms 


that we should expect to obtain in the s[)ectruni of the 
polar aurora and in that of tlie light of tlie niglit sky a 
close triplet m the neighbourhood ot X9530 A ami a 
ai-milwr one ill the neighbourhood ot X3r)20 A , tlio 
separations in both eases being 67 t*ni and 158 cm."’^ 
Up to the present such radiations have not been 
observed either in polar or non polar amoral light or in 
the spectium ot atomic oxygen They should, how- 
ever, be carefully looked foi and cxporimonts in that 
direction are now being sot m tram by one ot us 
From the niimbei's given m the table ahovo it will ho 
seen that the lines m the spectra ot selonnim and 
tellunum analogous to the auroral gieou lino of oxygen 
have the wave-lengths X7247 5 A. and \700i> 2 A. 
respectively Moreover, by oxtiujiulation Irom the 
numbers given in the table, one is led to the view that 
a Ime m the spectrum of sulphur analogous to tlie 
auroral green line ot oxygon should have an approxi 
mate trequeney of 162UU cm."^ and an approximato 
wave length of X6300 A. .J C. MuLknnan, 

M F CnxwMiKD, 


All WID UUIUOD u* M i — =11 r J jT i n 

of selenium and tellurium, we were able to identity all 
the energy levels ®Poi 2 ) and for the neutral 
atoms of both elements. The results are given m the 
foUowmg table : 


Oxygen 

*P, 'Po 

. 0 67 225 

«P 

mean 

97 

‘71a % 

(suggested) (supaested) 
1058? 28512 


Energy differences 

^10490^ ' 17925 ^ 

X6577 341 A 

SulpliUT . 

•Pi ‘Pi *Pt 

0 398 572 

•P 

mean 

323 



Energy differences 

^ 9200 ' ' 16200 ^ 
xesooA. 

Selenium 

•P, ‘P, ‘P, 

. 0 1991 2535 

•P 

mean 

1509 

‘A ‘5, 

9576 2^0 


Energy differences 

' 8007 ' ' 18794 ' 

X7247 6A 

Telloriaiu 

»P, 'Po ‘Pi 

, 0 4707 4751 

•P 

mean 

3153 

‘A % 

10559 23199 


Energy differences 

' 7408 ^ ' 12640 ' 

X7909 2A. 


For tellunum it will be seen the terms *Poi 2 are 
partially inverted, ®Pi bemg higher than ®P, Mean 
values for the energy levels ^Pqu are 1609 cm."^ for 
selenium and 31 53 cm for tellunum. If we consider 
the ratio (W^ -®Pniean)/(^iSo "^■^ 2 ) obtain the value 
0 585 m the ease of selemum and 0 586 m the ease of 
tellurium. 

From observations made on the Zeeman effect with 
the oxygen green Ime X5577-341 A and described by 
Prof. McLennan in his Bakenan Lecture (Nature, 
July 7, 1928, p. 38, and Proc. Boy. Soc., No. A 786, voi. 
120, p 327), it became definitely known that the 
auroral green Ime X6677 A. originates m electromo 
transitions between the metastable states % and ipj 
of oxygen atoms . It has a frequency, therefore, given 
by V siiSfj -^Pj which, expressed numerically in fre- 
quency units, IS equal to 17924 7 cm.-^ If we sup- 
pose that the ratio (ip^ -^Pmm)l(% - ^Pa) = 0-586 be 
applicable to the spectrum of oxygen as well as to the 
Spectra of selemum and tellurium, we obtain 10490 
and 28416 om."j^ for the mean energy difference 
oxygen atoms. From 
TOT It foMowB lhat the radiation corresponding to 
m electronic transitions ^P* in oxygen should 
ha^ a mean wave-length of approximately X9630 A. 
and that Corresponding to th5 transitions an 

approximate wave-length of XS620A. This m^ns 
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The Grant of Invalid Patents. 

The trend of the excellent leading article m NAnfitu 
of Nov 9, on “ The Grant of Invalid Patc'Uts ”, is to 
recommend that more power be ontrustod to the 
Patent Office because ot tho great evil ot expensive 
patent litigation, but in the cour-^o of the aitiielo two 
statements occur which I submit are imsli'ading. llio 
wnter says (1) that opposition pioceodings bofoi-c 
the Comptroller are coming to be used as a elienji 
method of obtaining an official o])niion of validity. 
Now I believe it to be beyond dwjiute that the t'oniji- 
troller’s decision has no import anco wliaiuver as a 
certificate of validity, and validity is not a (| nest ion 
with which he la at all coueei'iied at tho lioaniig 
of the opposition proceodmga. Definito gi'diinds ot 
opposition are laid down by sec 1 1 of tho Act , and 
with them he la alone occupied 

Pnor publication and pi’jor granii may he, and are 
commonly, an issue betore him, hut Ins demsion on 
these pomts merely amounta to saying that he eamiot 
find the applicant’s invention expressly Htat.od 111 
other specified documents which aro piit'heforo him, 
and his decision on tlio ]Kiint has no weight whatovor 
m a subsequent action in tho High (’oiirt. 

Secondly, the writer says that tho yitale of Hiihjeet 
matter is already handlcxl hy tho Patimt Offico. This 
is only true in tho hinitin’g Konso that tho Pat.ont 
Office will not grunt a pationt for sornothing winch is 
manifestly not a manuor of mamifaetiu'o, for oxaniplo, 
a system of indexing or a inoihcul troatinont> oven 
though it was deserilied as a ” method of extracting 
lead from men”. Yet with this Innitation any ex- 
perienced patent agent will say that it is nearly 
always possible to get an invention through the Patent 
Office. 

Space does not permit mo to onlargo generally on 
the other point of view, though on it there is much 
to be said There is the danger of allowing Patent 
Office officials, excellent and efficient as they are, to 
decide academically and without proper evidence on 
what are after all practical questions— I say without 
proper evidence, for a full-dress trial at the Patent 
Office would, except for the comparatively small court 
charges, be as expensive as a trial in the High Court. 
Again, Patent Ofiiee ‘ mistakes ’ would be serious, for 
they would mean that improper grants were made, or 
that grants were improperly refused. So far as the 
lawyer is concerned, it might well happen that although 
the excessive cost of patent actions was reduced there 
would, nevertheless, do a very much greater number 
of small patent actions I 
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Is it nut true, liowevei, thtit the leal cause of the 
expenses of the big patent actions is not so much the 
law as the exceeding complexity of modern science 
and teclimcal knowledge, coupled with the immense 
hnaneial inteiests which to day exist in business’ 
Carrol Romer 

5 Ciown Ofliee Row, E.C 4, 

Nov 11 


Much of the loading aiticle in Nature of Nov. 9 
involves the assumjition that the purpose of patents 
IS to encourage inventions, or even inventors. Theie 
may have been a time when that was true, though it 
must he remembered that the grant of a monopoly 
was oiiginally a biibe for the disclosure of an inven- 
tion, not a reward for making it , but it belongs to 
the 1 emote jiast It was a time when the same 
person could bo inventor, workman, foreman, manager, 
and director, when organised research was unknown, 
and mdusti'y jnogressod unforeseeably by discontmu- 
ous mutations In the completely different economic 
and intellectual atmosphere of the modern world, the 
patent raacliino has ceased to work accoiding to the 
intentions ot its designers and cannot fulfil the pur- 
pose for which they designed it With our admirable 
English adajitability, tlie envy of all foreign ob- 
servers, we liavo converted it to other puiiiosos, not 
less vital to the eommunity. Patents now seivo to 
provide financiers with convenient weapons for their 
mutual warfare, and patent agents with a living^ 
The British Hoionce (luild wisely recognised the 
change when it constituted its Patents Committee 
mainly of thoso who regard an invention merely as 
the occasion for the issue of a legal document. 
Industrial scientists would be wise to recognise it too 

For in those (la.ys of trade unionism and rationalisa- 
■fiion, no f.inkering with patent law can enable an 
isolated inventor to fight an industry. In particular, 
what is file good of docidmg the issue of vahdity once 
for all m tlio Patent Ollieo', when the closely related 
issue of infringement cannot jiossibly be decided imtil 
it arises ? The Patent Office may' declare generally 
that tho ]mtont claims something validly, but that 
something can only be defined by particular in- 
stances. Attempts fio deprive wealth of its mfluence 
111 one direction only drive it to sook mfluence m 
another, and tlio search is never long ; as many have 
asked before, if there wore really justice between rich 
and poor, what would bo the use of being rich? 
Instead of claiming rights of which the evolution of 
society has ilopnved us for ever, let us make the most 
of those that it lias newly conferred on us. When 
tlio foundations of the patent law were laid, no one 
could earn a salary by indulging his dismterested 
curiosity Norman R. Campbell. 

155 Hagden Lane, 

Watford, Herts. 


In reply to Mr. Carrol Romer’s letter : it certainly is 
true that the Comptroller cannot give a certificate 
of validity or tie the hands of a higher court. The 
leading article was not intended to convey that im- 
pression at all. But it is also a fact that the carefully 
reasoned decisions, commonly running into 6000 or 
6000 words, which are nowadays a feature of opposi- 
tion proceedings, help the parties to see exactly 
where they stand, and often enable them to come to 
terms. In the event of an appeal, time (and therefore 
expense) is saved in the appeal proce^mgs by the 

» The fees paid to a few leading counsel always attract attention, but 
the fees paid to patent agents are much larger In aggregate ; their 
function, If patents had retained their orlgiaiil purpose, would have 
been equally parasitlo. 
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Comptroller’s preliminary elucidation of the issues. 
Does Mr Romer seriously mamtam that the grounds 
of opposition are irrelevant to validity ? 

Mr. Romer seems to hold the view that the Comp- 
troller does not enforce amendments, or otherwise 
exert his powers, except m such extreme cases as 
that in which an invention has been wholly and 
specifically desciibed in a prior publication. That 
view IS directly contrary to the writer’s experience 
There has been a strong tendency, especially m recent 
yeais, for the Comptroller’s court to deal quite 
courageously in realities and not merely in words. 
Public appreciation of this policy seeint. to be indicated 
by the rapidly increasing use which is made of the 
Comptroller’s jurisdiction. 

As regards the cost of evidence • an economy 
would obviously be effected it such issues as docu- 
mentary anticipation could be kept out of the High 
Court Even if matters calling for a good deal 
of evidence were to be brought within the Comp- 
troller’s jurisdiction, a tavourable precedent would be 
found m opposition proceedmgs based on the plea of 
‘ obtammg ’. 

In his last paragraph Mr Romer surely is right m 
attributing the increasing cost of patent litigation to 
the increasingly scientific and technical character of 
indiibtiy. It follows that the High Court is ceasmg 
to be a suitable place for the trial of many of the 
issues which affect validity. A judge’s time is too 
valuable to be jiropeily taken up with those craimning- 
couises m chemistry, physics, and applied mechanics 
through winch the expert witnesses have to coach 
him , and patent law forms such a small fraction of 
the whole body of law that a technical trainmg is 
more appropriate than a purely legal trammg for 
men who have to decide questions oi technical fact. 
It is true that if mistakes made m the granting or 
refusal of a patent were to be rendered irrevocable, 
grants would be improperly made or refused, and that 
would be a serious evil. But the existing state of 
thmgs IS an incomparably mm serious evil The risk 
of minor injustices is preferable to the actuality of 
major abuses. 

Dr. Campbell’s statement that “the grant of a 
monopoly was ongmally a bribe for the disclosure of 
an mvention ’’ appears to require revision m view of 
the actual history of the matter The writer is 
inclined to agree, however, that if the minds of the 
British Science Guild Committee had not been biased 
by a practical knowledge of their subject, their report 
would probably have Been characterised by a high 
degree of novelty, though it might have fallen short 
m pomt of subject-matter and utihty. 

After all, the battle is not always to the strong, ' 
even under existmg conditions. If the patent 
system were to be ‘ tmkered up ’ with courage and 
foresight, the duration of High Court proceedings | 
might be considerably shortened, and then the salaries | 
to be gamed by indulgence m dismterested ounosity 
might come to be levelled up to a more satisfactory ' 
general average than that at present available. 

The Writer op the Article. 


The Permeability of Plant Cell Membrane 
to Sugar. 

This communication deals with a glucose effect on 
the permeability of cell membranes to sugar molecules 
as stuped by the intensity of respiration when leaves 
of Artocarpus Integnfoln were injected with varymg 
concentrations of glucose solution. The investigation 
developed as a very interesting by-product of other 
investigations on respiration. Though the important 
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r6Ie of carbohydrates m the physiology of the living 
cell has been recognised for a very long time, our 
toowledge concerning the direct penetration of living 
cells by carbohydrate molecules is only recent 
Scarcely anythmg is known, however, about the effect 
of sugar on the permeability changes of cell mem- 
branes to diffusion of sugar molecules Cunoualy, the 
direct evidence for an effect of this kind of sugars on 
the permeability of cell membranes is obtamed from 
an mvestigation which had primarily nothing to do 
with the problem. 

The investigation was concerned primarily with the 
study of respiratory intensity when starved and un- 
starved leaves were mjected with varying concentra- 
tions of glucose solutions. The curves obtained in 
that connexion could not all be explained on the basis 
of a simple relationship between concentration and 
respiratory mtensity, for which an explanation had 
to be sought. 

Observations of the rates of respiration were re 
corded on the control and the experimental leaves 
simultaneously. For purposes of analysis, from the 
curves thus obtained the per cent algebraical increase 
of respiration of the experimental leaves over the 
controls have been calculated and exploited. 

The equations for tlie curves of the hourly march 
of these values work out in a very simple way m the 
majority of these curves. They can be express ' 
simple logarithmic curves. 

For comparmg the relationship between the con- 
centration of sugar solutions and the respiratory m- 
tensity, the iniudl values obtamed by extrapolatmg 
these curves to zero time have been plotted against 


p. 22 ; 1925), it has the advantage not only ol show- 
mg the waves to an audience, but also of giving 
perhaps some insight into their nature. Tlie model 
consists meiely oi the diagram of lines shown in 
Fig 1, which can be pushed liorizoritally m the 
lantern behind a lixed vertical sht 


The generalised curves thus obtamed at different 
temperatures show an ascendmg and a descending 
phase. It IS the ascending phase which forms the 
special feature of this communication. This phase 
shows the mathematical relationship R ==K.Gt*, where 
R is the rate of respiration, Ct the concentration, K a 
constant, and n an mdex which is greater thanimity, 
that IS, respiration mcreases relatively more as con- 
centration mcreases. This is explained m terras of 
the relatively greater rate of diffusion of sugar mole- 
cules as concentration mcreases. The only way m 
which this can happen is through variations m the 
permeabihty of cell membranes to the diffusion of 


. — 3, thus supplying direct evidence of the effect 
of glucose on the permeability of cell membranes 
, r r,® alcove, K represents the 

cliiiiisibility factor for the diffusion of sugar, which 
vary at different temperatures, and the index 
n the factor for variations in the permeability of cell 
membranes as the concentration of the solution m- 
creases. 

jto view of these results, the effect of various carbo- 
hydrates on the permeability of cell membranes must 
known before one can investigate their quantitative 
esects on various physiological processes of raeta- 
Dolism, such as respiration, etc. 

R. S, Inamdah. 

K. V. Vaeadpande. 
jrsity, India, 

Oct. 20. 

A Lantern Slide Model of the Wave Electron. 

on the more popular aspects of the 
Sl mS® be mterested in a simple lantern 
^ ^ demonstrating the waves which I have 
<^cnb5. Based directly on an 

sur la Throne dee Quanta ” {Am. de 8, 
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The figure rcj)reseni.s tlic space limo (liagram of 
the observer of a moMiig elect i-oii. TIu' obsemw i« 
represented by tho siiccossu'c pdinbs of Iuk time Imo 
OT, while of his space axes only OX is duiwti. Tiio 
time line of the clocfroii, in miitiori witli respccl, to 
the observer parallel to OX, is OP Now le electi-on 
has a known energy, r=.wc«, winch on the electro- 
magnetic theory w s|)rc‘afl out in Hpiieo round it, and 
also associated w'lth tho electron m some w ay (porliaps 
it IS rotating w'lth a fixed angular inoine'iitmn), an 
elementary quantum ot action, has to be admitted. 
From the.se Iviimvn quantities w'o ran deduce a certain 
time, 


(8 X 10"^^ sec. for slow motion), and tlio diagram can 
be divided mto colls, each corilaiinng tlio ucjrion h, 
by Imes separated by mti»rvals r (moasiinsj ahaig OT). 
Th^e lines, representing mstantaiicous spaces assoui- 
electron, must lin drawn perpendicular 
to OP .It is, however, a w’nll-know’n teatim' of tho 
p^udo-Euclidoan geometry oi spaeo-timo that a lino 
which satisfies the anal.yf.ieal conditions of iicrponili- 
culanty to OP Im aetuHlly jaindlel to OX\ where 
LXOX^=:jCTOPyfhon tho velocity of light i.s iakon 
as unity. Tho linas, A.^ . . ., scpaiating the 
succeasive action colls, afijiear eonseijiienily as shown. 

Now when the slide is covered by an opaipio sereon 
with a slit S III it, and tlio diagram i,s moved bnhind 
it from right to loft, wo see iho ch'ctron M moving 
up the slit with tho velocity v, whiio a train of phase 
waves, formed by those parts of tlio linos hetwoen 
the cells of action wliich show iliroiigh tho slit, 
’'osses up through tho oloetroii with a velocity c*/?) m 
« very realistic way. Tran.sparcnt lines on a dark 
background give the best effect. H. R. Milnhr. 

The University, 


The Subdivisions of the Order Primates. 

In his Croonian Lecture on “The Developmental 
Mory of the Primates ”, Prof. J. P. Hill referred to 
the late Dr. Hans Gadow’s subdivision of the Primates 
mto three sub-orders for reasons which I have pre- 
yioiMly explained m some detail (Nature, May 2, 
1907, vol. 76, p, 7, and Pm. Zool. Soc. Land., 1919, 
published Feb. 1920, p. 466). 

My colleajgue has suggested that I should put on 
rword the circumstances in which Dr. Qadow created 
the sub-order called by him ‘ Tarsii 
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In 18fl8j when Dr Carlow was piepariug for the use 
of bis students the book “A Classification of Verte- 
brata”, the International Zoological Congress was 
held at Cambridge He undertook the task of trans- 
lating and elaborating Haeckel’s addiess to the Con- 
gress, which was after warrls ])ublishod as a book under 
the title “ The Last Link 

Ill the couise of tins task Di Cadow wns faced with 
the (lilliculty of bringing into harmony the views 
expressed at the Congi'ess respectively by Haeckel 
and Hubreclit The foimer regarded the lemurs as 
ancestors of man and as Primates belonging to the 
same sub-order as Tamm, whereas the latter wanted 
to exclude the lemurs altogether from the Primates 
and to regaid tlie tarsier almost as an Anthropoid. 
Gadow mvitod me to Shelford to wrestle with this 
difficulty, and, after several days’ discussion, he 
decided that there was only one way of effecting a 
reasonable compromise between the conflicting views 
While the lemurs could not be eliminated from the 
order, they should be separated from the tarsiers 
Hence he proposed a subdivision mto three sub- 
orders, which he called respectively Lemures, Tarsii, 
and Simiae. Several years later (op cit mpra) I 
brought these terms mto closer relationship with 
traditional usage by calling the sub-orders Lerauroidea, 
Tarsioidea, and Anthropoidea My colleague, Prof 
J. P. Hill, has still further clarified the position by 
separating monkeys (which might be called Pithe- 
coidea) from the apes and man (to which the term 
Anthropoidea might be restricted) as separate sub- 
orders— a proposal made by Bhiedenthal more than 
twenty years ago, the justification tor which was 
grapluoally expressed m the phylogenetic diagram in 
my “ Evolution of Man 

By emphasising the nearness of man’s affimty to 
the anthropoid apos, this proposal gives expression to 
a conclusion which recent research in comparative 
anatomy, embryology, haimatology, and immunology 
IS making necessary. G. Elliot Smith. 

University College, 

London, W.O.I, 

Nov. 25 


Lankester’s ‘ Gregarine ’ from the Eggs of 
Thalassema neptuni, 

OuE attention has been directed by Mr. A D. 
Hobson, of the University of Edinburgh, to a sporo- 
zoan that attacks the developing eggs in the genital 
pouches (nejihridial sacs) of the echiuroidworm Thdas- 
semi neptuni Gartner. Of twelve females examined at 
Plymouth this autumn, eight showed a heavy mfec- 
tion. It IS clear that the parasite is the ‘ Gregarme ’ 
observed by Ray Lankester in the eggs of one mature 
female among those he collected on the south coast 
of Devon and briefly mentioned in a paper pubhshed 
m 1881 [Zool. Ana , Jahrg. 4, p. 260). Prof, and Mis. 
Goodrich m their paper on Gonospora minchirm 
{Quart. Jour. Mwrosc. So,, vol. 66, p. 167; 1921) 
refer to Lankester’s notes, but no one seems to have 
investigated further the organism from Thdassma. 

A preliminary examination has shown us clearly 
that it IB not a gregarine, but a ooecidian; and as 
this is, so far as we know, the first recorded instance 
of such a parasite within an egg, we propose to work 
out the life-history m detail, 

It is not surprising that Lankester supposed he was 
dealing with a gregarine, for the trophozoite is a long, 
worm-like bo^, zOO p to 400 p m length and 16 m to 
22 p broad. The cytoplasm^ is densely granular and 
appears white by reflected light ; the pellicle is very 
thm ; the nucleus hes in the centre of the body. At 
this stage tjhe parasite is coiled up withm the egg ; 
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sometimes three occur together. When pressed out 
from its shelter, it shows no movement. The 
parasitised eggs degenerate and are liable to phago- 
cytic mvasion. We believe that we have found the 
schizogomc phase, in w'hich 40 to 50 merozoites are 
formed, each measuring about 16 /txl2 p, The 
gametocj'tes are spherical, the female larger than the 
male ; occasionally a male and a female he within 
the same egg. The males give rise to a very large 
number of flagellated niicrogametes We have not 
yet found the oocysts or spores, and so cannot at 
present say anything more precise as to the systematic 
position of the coccidian 

The only true gregarine we have seen m Thalassenia 
IS a ceplmhne form living in the gut, sometimes in 
company with the ciliate Ptyssostoma tkalasaemw 
Hentschel D L Ma.ckinnon. 

H. N. Roy. 

Kmg’s College, Strand, 

London, W.C 2, 

Nov 21 


Influence of the Para-Foveal Regions on the 
Foveal Region of the Retina. 

The following simple experiment shows the above 
influence in a very conclusive manner Let a piece 
of black eaulboard eight inches square be taken and 
place this on a wall paper with a coloured pattern. 
The light m the room should not be too bright, but 
the experiment can be done easily m an ordinary room 
with the daylight of the present time The black 
cardboaid should be viewed wuth one eye at a distance 
of six feet, the eye bemg kept as immovable as 
possible. It will then be noticed that portions of the 
colours of the wall paper will appear to detach them- 
selves from the wall paper and move with a slow 
spiral motion into the black area. This will go on 
until the whole black area has completely disappeared, 
the surface bemg covered with a mixture of colours 
similar to those on the wall paper. 

If a Pei*8ian carpet be used for the purpose of the 
experiment the area will be covered with a mixture 
of the colours of the carpet. If a uniform colour be 
used the black area will be covered by that colour. 
It may even make another colour disappear. For 
example, if a piece of red paper an inch and a half 
square be placed on a piece of yellow-green cardboard 
the yellow-green will invade the red until only a 
yeUow-green surface is seen. If any difficulty be 
expenenced the reader should try the experiment m 
a dimmer light, but I have not found anyone, at 
present, who has not seen the phenomenon with ease. 
It will be noticed how strongly this phenomenon 
supports my theory of vision, which I regard as a fact, 
and it seems impossible to explam it on any other 
theory. F. W. Edridoe-Geebn. 

Board of Trade, 

SW,Nov. 19. 

Graptolite Centenary. 

My friend Dr. Ami is wrong m supposmg that at 
the University of Birmmgham I was associated with 
the work of Prof. Charles Lapworth on graptolites 
(Nature, Nov. 16, p. 766). All that I can claim 
is to have set him free from some of the routine 
work of hia professorship and thus helped him to 
find time to undertake more original mvestigation 
and wntmg than he otherwise could have done, 
including the editorship of the Monomph on the 
Graptolites, wntten by Miss Elies and Miss Wood 
(now Dame Shakespear). W. W. Watts. 

LangW Park Road, 

Sutton, Surrey, Nov. 18. 

z2 
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Recent Reactions between Theory and Experiment.^ 
The Raman Effect The Constitution of Hydrouen .CtAS 
Bv Sir Ernest Rutherford, 0 M , Pres R 8. 


TR watching the advance of science, and particu- 
JL larly of the physical sciences to day, one camiot 
fail to be struck by the very close connexion be- 
tween theory and experiment— a relation which is 
probably more intimate than at any other penocl 
of scientific history Every new experimeiRal 
observation is at once seized upon to test whether 
it can be explained by existing theories, and it 
not, to find the modifications necessary to include 
it in the general theoretical scheme of natural 
processes The mathematical analysis often sug- 
gests the possibility of unexpected relations which 
can be made the subject of fruitful expenmenta- 
tion These two, iii a sense, complementary 
branches of phjsies profoundly react and interact 
with each other, and their united efforts lead to a 
greatly accelerated rate of advance in knowledge 
and understanding of the essential principles 
involved. The rapidity of advance m physics, 
which has been so marked a feature m the last 
decade, is mainly due to this close combination of 
theory with experiment 

It will be seen that this interaction is clearly 
manifest in the subjects which I have selected to 
speak of to-day. I wish to refer briefly to certam 
recent discoveries which have excited much interest 
among physicists and chemists, and have thrown 
much new light on problems which have long been 
the subject of close investigation 

The scattenng of light by small particles and the 
‘ Tyndall blue ’ of the scattered light, when white 
light from the carbon arc or the sun falls on a 
solution filled with a multitude of small particles, 
are well known. The late Lord Rayleigh in 1871 
first gave the mathematical theory of the scattering 
of hght by such particles, and was able to account 
m a general way not only for the colour of the 
reflected hght but also for its state of polarisa- 
tion. He suggested that hght should be scattered, 
not only by particles contaimng many milhons 
of molecules, but also by the individual molecules 
themselves, and that the blue of the sky was prob- 
ably due mainly to the scattering of sunlight by 
the molecules of the atmosphere in its path. 

This suggestion of molecular scattering was 
strikingly confirmed by the experiments of his son, 
the present Lord Rayleigh, who showed that 
soattermg of hght could be observed m gases freed 
from all dust nuclei, and that the light scattered 
perpendicularly to the direction of the incident 
beam was mahly plane polarised. 

In recent years there bave been a large number 
of mvestigations on the scattering of light, not only 
by gases but also by liquids and solids, with especial 
att^tion to the amount of scattered light and the 
de^ee of its polarisation. I shall not refer here 
to these results and the interesting deductions that 
have been made from them, but concentrate 

ot ‘‘ 
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attention on a more leccnt dev olopiiioui Sir 
Chandrasakara Raman, of tli(‘ University ot 
Calcutta, who had for many .\eais experimented 
on this subject, made an imimitant observation 
which has thrown much now light on this (jiiestion. 
For simphcity, suppose that nionoelii’oinatiu light 
of a definite frequency jiasses through an oiganie 
liquid, say, benzene or toluene, whieli has beim 
carefully purified It was observed that the 
colour ot the scattered liglit was distinctly different 
from the incident beam, showing that the light had 
in some way been altered by seattermg by the 
molecules m tlie liquid To examine this change 
more accurately, the scattered light was passed 
through a spcctroscojie A striking result was 
observed The strongest hue was e(|iial in fre- 
quency to the incident light, as was to be exjiectod 
on the classical theory, but in addition a mmiber 
of new lines w'ero observed on ilie low-fretjuency 
side of the mam line, and a few fainter ones on the 
high-frequency side. By the jiroeess of scattering, 
a set of new discrete frequencies had thus made 
their appearance An excellent account of these 
beautiful experiments w'as given this year by Raman 
and Krishnan m oiir PrormlimjM Similar effects 
were observed by Landsberg and Maiuhdstamm 
by examining the light scattered by certain crystals. 

Such experiments arc not easy, foi- tlu' scattcrofl 
hght IS very feeble, and long exposuri^s with inteiiHe 
sources of light are necessary to lirmg out the 
relatively faint new linos. An exaimiuition of the 
results showed that the changes of frequency 
depend on characteristic freiiuencicH of the mole- 
cule, connected with its vibrational stati's 
The interpretation of these ri'siilts is most 
clearly seen by consideration of th(‘ similar effects 
m gases, and we shall consider these first. Kor 
example, if v be the frequency of the meident light, 
the frequencies of the now lines aro r -• iq, or v + iq, 
where iq is always found to be a ditferimcc betw’oen 
two fundamental frequencies of the molecule. This 
is completely in accord with the quantum theory 
of scattering, which was given formally by Kramers 
and Heisenberg in 1925 It is to bo' presumed 
that the light scattered by liquids is of the same 
nature, and the frequency shifts are due equally 
to differences of molecular frequencies ; although 
in molecules, which absorb strongly in the infra- 
red, these differences may themselves appear as 
actual molecular frequencies. 

It is of interest to note that the possibility of a 
process of this kind, involving the appearance of 
new frequencies, had been predicted by Smekal as 
well as by Kramers and Heisenberg. While theory 
and experiment agree admirably for gases, the 
theory could not have been legitimately extended 
to the case of molecules of a liquid, and here the 
Raman effect provides a new and effective tool for 
determining frequencies which are naturally preseoil 
in a liquid or a sohd. 
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It IS clear that this new effect may be of great 
importance in determining tlie slow cliaractenstic 
treqiiencics of molecules m the mtra-red, which 
ma,v be difficult to measure by other metliuds 
This new^ discovery, of great 'interest in itself, 
thus promises to ojicn u]! a new field of ex- 
peiimental inquiiy and to throw valuable light on 
the mofles of vibration and constitution of the 
ehemieal molecule 

It IS naturally of great interest to consider the 
jiroccsses occurring in the molecule that give rise 
to these scattered radiations The action of a 
tiain of waves in its passage through the complex 
electrical system of a molecule, which may be set 
in vibration in a variety of ways, is naturally very 
complicated and difficult to explain bnefly in 
simple language If, how'ever, we content our- 
selves with a consideration of the energy changes 
only in tlie radiation, and disregaid the detailed 
mechanism involved in the radiation processes, a 
simple explanation can be offered on the ideas of 
the light quantum. 

We start h> observing that it is ,i general con- 
sequence of wave raochanies that if a system 
possesses a numbei of states of equal energv, there 
IS usually a finite piubabiiity of a transition fiom 
one of the number to any of tiie others Consider 
a quantum of light, of frequency r and energy hv, 
falling on a molecule m a given direction The 
quantum and the molecule are to be regarded as 
a single system. This system has a number of 
other states of the same energy. First, those in 
which the molecule is unchanged and the original 
qiiantiim is scattered in a now direction without 
change of frequency ; transitions to these states 
corresjiond to Rayleigh scattering. Secondly, 
other states m which th^e state of the molecule is 
changed, its energy being altered by ±hv^, while 
a quantum of light of energy hv t Avj is scattered 
in some new direction Changes to these states 
correspond to the Raman effect, where frequencies 
V - iq and V + iq arc observed. The actual changes 
occurring in the molecule to give rise to these new 
frequencies can only be inferred from a detailed 
consideration of the possible modes of vibration of 
the molecule itself 

I shall now consider a very interesting discovery 
which has been made in the past year. It has 
been found that, in a sense, hydrogen consists of 
two different kinds of molecules, which under 
ordinary conditions of temperature and pressure 
behave m a distinctive way; for example, the 
specific heat and conductivity of the two kinds of 
hydrogen are very different. The hydrogen mole- 
cule in the normal state consists of two nuclei and 
two electrons. On the ordinary views of the gas- 
kinetic theory, it is to be expected that the mole- 
cules, in addition to their ordinary velocity of 
agitation, may rotate on an axis perpendicular 
to the line joining the nuclei. On the quantum 
theory, it has a series of states of rotation which 
are specified m terms of a quantum number which 
has the values 0, 1, 2, 3, etc. Experiments on the 
band spectrum indicate that in ordinary hydrogen 
gas at atmospheric temperature the molecules 
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which have rotation numbers 1, 3, 5, are about 
three times as numerous as those with even 
rotation numbers, 0, 2, 4, . . For convenience, 
the molecules of even rotation number will be 
termed a-hydrogen, and those with odd rotation 
numbers /5-hydrogen ^ When m eqmhbrium, the 
relative number of hydrogen molecules in the 
different rotation states at any temperature is 
governed by the w'ell-known Boltzmann law' of 
distribution and can be calculated approximately 
If, however, ordinary hydrogen gas is reduced to 
a low' temperature, sa}', that of liquid hydrogen, 
on the ordinary kinetic theory it is to be expected 
that the lotation of the molecules should practically 
vanish, that is, the majoi'ity of the molecules 
should have a rotation number 0 and only a small 
fraction, depending on the temperature, remain in 
the higher rotational states 

Actually, howev'er, it is found that while a -hydro- 
gen IS mainly in the rotation state 0, the ^-hydrogen 
does not change into the state 0, at any rate for a 
long time, but retains its individuality, although, 
ot course, the latio of the number of molecules in 
each odd rotation state is governed by the Boltz- 
mann law The siirpiising fact emerges that the 
/5-li>’drogen under the influence ot ordinary gas- 
kinetic collisions is oiil) with great difficulty 
changed mto a-hjdiogen The time required for 
true equilibrium, after lowering the temperature, 
may be measured in months, or even in years 
under some conditions, This mterval depends, 
as we should expect, on the pressure and tempera- 
ture of the gas, since these govern the number 
and magmtude of the molecular collisions This 
means that a molecule with odd rotation number 
finds a very great difficulty in passing to the even 
state of rotation 

A general explanation of this can be given on 
wave mechanics and appears to be intimely con- 
nected with the very weak coupling between a 
rotation state of the molecule with the spin of the 
mmute individual nuclei (protons) which make up 
the molecule. 

While under normal conditions, the passage of 
/8-hydrogen into a-hydrogen and vice versa isi 
excessively slow compared with the duration ot 
an ordinary experiment, yet the transitions can 
be greatly accelerated by appropriate treatment of ; 
the gas. For example, if hydrogen cooled to a low 
temperature is subjected to an electric discharge, ! 
there is a rapid transformation The passage of 
the cooled gas through charcoal immersed in liquid 
air or hquid hydrogen acts m a similar way. When 
the hydrogen is rapidly cooled to the temperature ■ 
of hquid air, the odd rotation states are much in 
excess over the eqmhbrium value. The passage^ 
through the charcoal causes a rapid transformation 
of the /8-hydrogen and the emerging gas at the' 
temperature of hquid air consists mainly of! 
a-hydrogen. 

It is of great interest to note that if the gas iSt 
warmed to ordinary temperature after passage! 

•The terms 'para'- and ‘ortho ’-hydrogen have been sometimeff 
used for what I have called a and j9 This seems undesirable, since these 
names are still reqiuired to distinguish the deelrom states in analogjs 
with those of the helium tpectrum. 
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through the charcoal, it remains mainly a-hydrogen, 
vhle hydrogen gas m equilibrium consists only of 
about one-quarter of a-hydrogen It has been 
found that the specific heat of the gas and its heat 
conductivity at the temperature of liquid air 
before passage through charcoal are markedly 
difierent from the values for the gas at the same 
temperature issumg from the charcoal. In a 
sense, we may say that a-hydrogen has been 
obtained by this process in an approximately pure 
state The effect in charcoal cool^ to the tempera- 
ture of hquid hehum would be even more complete. 
It seems probable that the rapid transformation 
brought about by passage through charcoal is 
catalytic m nature and may quite likely he due to 
the dissociation of the molecules into atoms and 
their subsequent recombination to form new 
molecules 

This strikmg and unexpected behaviour of 
hydrogen— the simplest molecule known to us— 
18 of great theoretical as well as expenmental 
interest. It had been known for some time that 
no satisfactory theoretical explanation could be 
given of the change of specific heat of hydrogen 
with temperature, either on the kinetic theory or 
with the modifications of the theory based on the 
older form of the quantum theory. 

A new orientation of our ideas was given by the 
development of the wave mechamcs theory. One 
of the first triumphs of this theory was the explana- 
tion by Heisenberg of the complex spectrum of 
helium The two types of spectra which appeared 
were shown to be connected with the different 
directions of spin of the electrons themselves. In 
one case, the orbital wave functions were sym- 
metncal and m the other ease antisymmetncal. 
From analogy with the behaviour of the hehum 
atom, Hund showed that it was to be expected 
that the hydrogen molecules should consist of 
two kinds , m one, which we have called a-hydro- 
gen, the wave functions were symmetrical m 
the rotational wave function and m the other, 
called j8-hydrogen, antisymmetrical. It was re- 
cognised that, on the wave theory, there must be 
a very weak couphng between the symmetrical and 
antisymmetncal states, so that the transition from 
one state to the other must be fairly slow. 

Dennison, in a paper published in our Proceedings 
m 1927, calculated the specific heat of hydrogen 
at different temperatures on the bold assumption 
that the time of transition from one state to the 
other was very slow— of the order of one year- 
compared with the time required for a determina- 
tion of the specific heat experimentally. Under 
these conditions, ordmary hydrogen could be con- 
sidered to be a mixture of two gases, which have 
not only different specific heats but a different 
variation with temperature. 

By assuming that the ratio of a- to /S-hydro- 
waa 1 to 3, he found that the calculated 
md ebseared specific heats agreed over the whole 
wage of temperature This ratio between the 
two states of hydrogen was in accord with the 
observatione of T Hon on the band spectrum of 
hydrogm. 


Experimental proof of the accuracy of this 
deduction was soon forthcoming by a variety of 
experimental methods. Prof J. C McLennan 
examined the Raman effect in liquid hydrogen and 
found that the changes of frequency observed in 
the spectrum of the scattered light indicated that 
hydrogen at this temperature consisted of a 
mixture of molecules having oven and odd rota- 
tional states. The relative intensity of the lines 
was m accord with the relative distribution assumed 
by Denison 

About the same time experiments were under- 
taken by Eucken and Hiller and by Bonhoffer and 
Harteck in Berlin. Eucken and Hiller determined 
the specific heat of hydrogen under different condi- 
tions. Hydrogen at high pressure was kept for 
some days at the temperature of liquid air, the 
specific heat was measured at intervals and at 
different temperatures, and was found to show 
marked variations with time. The fraction of 
a-hydrogen was found to vary from 25 per cent 
at the beginning to 95 per cent after a long 
mterval It was found that the rate of transition 
from to a-hydrogen at liquid air temperature 
depended on the pressure of the gas and was 
approximately proportional to the number of mole- 
cular colhsions. 

Bonhoffer and Harteck used a simpler and more 
rapid method for following the change of state 
of the hydrogen under different conditions. By 
measunng the change of resistance of a heated 
wire m the presence of the gas, the changes in the 
heat conductivity of the gas, which varies with the 
specific heat, were easily followed. We have 
already referred to their experiments of passing 
hydrogen through charcoal at low temperature 
and of the effect of the electric discharge. The 
results of the beautiful experiments of Bonhoffer 
and Eucken afford a complete and striking proof 
that hydrogen under ordmary conditions is com- 
posed of two sets of molecules which are trans- 
formed into each other so slowly that they may be 
regarded in a sense as two distinct gases differing 
in specific heat and conductivity. The specific 
heat of a-hydrogen at low temperature is greater 
than that of /f-hydrogen A large quantity of 
heat is given out in the passage of into a-hydro- 
gen ^ At very low temperatures, the heat evolved 
in this transformation is greater than the heat of 
volatilisation of liquid hydrogen. 

It may be of interest to note that the peculiar 
behaviour of hydrogen might have been discovered 
long ago, for no new experimental knowledge or 
tecnmque is involved. Attention, however, was 
only (firected to this subject by the failure of 
existmg theories to account for the variation of 
specific heat of hydrogen with temperature The 
development of wave mechanics threw new hght 
on this problem and a happy suggestion, based 
on this theory, was found to fit in well with 
the observations on the specific heat. Follow- 
ing this clue, the question was attacked experi- 
mentally by several different methods, with re- 
sults in complete accord with the predictions d, 
theory. 
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Cinchona in the 

T he value of the cinchona tree {Cinchona 
Ledgenana) as a source of qmnine is common 1 
knowledge, but the considerable Mork undertaken 
by British medical officers m the past in making use 
of the product of this tree as a preventive agamst 
malaria is not so well known The cmcbona tree 
wns introduced into both India and Java between I 
the years 1854 and 1864 Pnor to about 1880, the j 
world’s supply of cmchona bark was obtained from | 
the native forests in Ecuador, Bolivia, and Peru 
It was only after the export of bark from these 
regions could no longer be relied upon that attempts 
were made to grow cinchona elsewhere The 
British were amongst the first to succeed in brmging 
the tree under cultivation The pioneers were such 
men as Weddell, Hasskarl, Markham, Ledger, and 
others, and it w'as by their efforts that the establish- 
ment of important supphes of the drug became 
a practical proposition. 

The early attempts to cultivate the cmchona tree 
met with considerable success, and private persons 
took up the busmess as a commercial proposition 
In the early days of cultivation, experiments were 
made m India, Burma, Ceylon, Malaya, the Sudan, 
Jamaica, Trinidad, St Helena, Mauritius, Australia, 
and New Zealand, but these experiments were 
not always followed up to a definite conclusion. In 
Ceylon and India the efforts were successful, but 
private planting was soon given up and the Govern- 
ment has been mainly responsible for the supphes 
Within the Empire, therefore, at the present day, 
India is the only country where cinchona is grown on 
a large scale. There are Government plantations in 
the Nilghiris in the south, in the Darjiling district 
in Bengal (perhaps the best known), and a more 
recently developed one m Burma. There are also 
quimne factories both m the Bengal and Madras 
Provinces. 

A recent paper by Dr J. M. Cowan, of the Indian 
Forest Service and officiating Dnector, Botamcal 
Survey of India, and Superintendent of Cmchona 
Cultivation m Bengal, entitled “ Cmchona in the 
Empire : Progress and Prospects of its Cultivation ” 
{Empire For. Jm., vol. 8, No. 1 (1929)), discusses 
the present position of the cmchona and the future 
prospects of its cultivation. 

The enormous importance to the human race 
within the Empire of the perpetuation of supphes 
of quinine will become evident when the question 
of malaria prevention is considered. We have 
within the Empire a large proportion of the malarial 
tracts of the world. Prof Muller of Cologne esti- 
mates that some 800,000,000 people suffer from 
malaria ; and according to Sir Ronald Ross there 
are 2,000,000 fatal cases every year. It is further 
estimated by Dr. Andrew BMOur that the direct 
loss sustained by the British Empire due to sickness 
and death caused by malaria is m the neighbour- 
hood of between £52,000,000 and £62,000,000 per 
annum. m . 

Apart from financial considerations, it wui be 
apparent that the responsibilities of the British 
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British Empire. 

Empire in this question uf malaria prevention or 
reduction are heavy. The question has become an 
international one, and an orgamsation for anti- 
malanal work has been set up by the League of 
Nations The policy of this organisation is prim- 
arily the quiinsatioii of affected populations. Hence 
the cultivation of the cinchona tree becomes a 
question of first importance. It is to a consideration 
of this matter that Dr. Cowan s paper is devoted 
In India, then, the cultivation of einehuiia is 
confined to Government activities It w as not until 
1910-11 that a similar problem had to be faced in 
Java ConfcrcncH's were held, and manufaeturcis 
in Holland and growers m Java came to an agree- 
ment by which profits w'ere to be shared and bv 
which prices could be maintained at a levid wliieh 
would show satisfactory letuins The dba<ter 
which threatened the Java plantations was averted 
to a great extent by the adoption of this jiolicy : 
and supphes aie now available for the woild de- 
mands That the action taken in Java was thor- 
oughlv practical, a compaiison between the two 
countries readily demonstrates They commenced 
to give attention to the question about the same 
timeaiid the facilities in bothregiona were abundant. 
Yet Java now produces w ell over 90 pei cent of the 
world's supply of cmchona bark and India only 
4 per cent A very small percentage of the bark 
utihsed comes from South American forests The 
production m India represents only about one- 
third of the amount actually consumed m the 
country itseff. She is therefore at present not only 
unable to supply her own demands but also, in 
common with the rest of the w'orld, is dependent 
upon the Dutch plantations in Java. 

Dr Cowan explains one of the problems which 
has so far guided the cultivation of cinchona. 

“ It is a well-known fact that to grow cinchona 
on the same land for a considerable number of 
years is a difficult and hazardous undert-akmg, 
for the first crop, in some manner not altogether 
understood, renders the soil, at least temporarily, 
incapable of producing a satisfactory second crop. 
As long as there is an unrestricted area of forest 
land the above factor seems of httle consequence, 
but it makes itself felt more and more as the 
years go on and there is an increasing shortage of 
land carrying virgin forest.” 

Dr. Cowan discusses the methods of growing the 
crop, for details of which the inquirer is referred to 
his paper. Harvesting the bark commences in a 
block from about the fourth year, the material con- 
sisting of prunings and thinnings. The crop is 
I reap^, the trees being uprooted so as to obtain 
the m pyimum of bark, in about the tenth year. 
The bark is removed, dried, stored, and then passed 
on to the quinine factory. 

Two problems, in the author’s opinion, demand 
urgent solution : the first is to find additional suit- 
able land, an investigation in which other parts of the 
Empire should pin ; and the second is to eiffianoe 
the output per unit of area Research work is also 
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necessary vvitli regard to particular strains which in production. To achieve this self-sufficiency a 
jield high percentages of quinine considerable extension to the present area under 

The price of quinine at present is very high— cinchona will be required . . We are satisfied 
£1 9a. M,. per lb —so high as practically to prohibit that, in view of the great importance of extending 
extensive anti-malarial measures On this subject cinchona cultivation and cheapening quinine, much 
the Royal Commission on Agriculture in India in more scientific investigation is called for than has 
its report (1928) stated “ If India is to embark been undertaken in the past ” 
on any large campaign for fighting malaria, we are Dr Cowan has done well in summarising the 
convmced that it vill be first necessary to reduce present position and in pointing out the great 
considerably the price of quinine within India, and importance to a large section of the human race of 
this can only be effected if India is self-supporting the development of quinine production. 


Obituary. 


SiE Aechdall Reid, K.B.E. 

S IR ARCHDALL REID, whose writings on 
heredity aroused considerable interest among 
the medical mid general public between 1900 and 
the outbreak of the War, ffied suddenly on Nov 18, 
at Southsea, at sixty-nine years of age. 

Sir Archdall Reid was born at Roorki, N W 
Provinces, India, on April 7, 1860, and was the 
only son of Capt. C A. Reid of the 20th Bengal 
Native Infantry, and therefore originally in the 
service of the Hon. East India Co. He was m his 
earlier years educated privately, and then studied 
medicine in the University of Edmburgh, where he 
took the degree of M B. For some years after that 
he led a rovmg and adventurous life in India, New 
Zealand, the Pacific, and America, before setthng 
down to general practice at Southsea He there 
devoted most of the hard-earned leisure which his 
professional work left him to the study of heredity, 
and published several volumes of considerable 
length on the subject, as well as articles and com- 
mumcations to Natubb. The books are . “ The 
Present Evolution of Man ”, 1896 ; “ Alcoholism, 
a Study in Heredity ”, 1901 , “ Principle of 
Heredity”, 1905; and “Laws of Heredity”, 1910. 
These writings show that their author possessed 
an active, independent, and original mind and much 
mgenmty, but unfortunately the want of a first- 
hand practical and experimental knowledge in 
biology prevented him from fully appreciatmg the 
technical pomts of his subject His pomt of view 
was that of the medical man, and he based his 
arguments chiefly on his knowledge of human 
disease and immumty 

Sn Archdall’s general views of heredity and 
evolution were adopted from Weismann He 
assumed that the differences between organisms 
were in general adaptive, and that evolution was 
due to natural selection acting on spontaneous 
vanations, the effects of external stimuh never 
being inherited. He rehed too much on verbal 
subtleties, which when carefully examined only 
put what was described before in other words ; 
for example, his distmction between characters 
developea under the stimulus of nutrition, and 
those developed under the stimuli of use and injury, 
which comes ultimately to the same thmg as m- 
hdnted characters and acquired characters. He 
waged hopeless warfare against the facts and con- 
clusions m Mendelism, wmoh were then arousmg 
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enthusiasm among many biologists One of his 
attempts to explain away the importance of the 
Mendelian results w'as obviously unreasonable 
Mendelism was just beginning to consider whether 
the differentiation of sex was not a Mendelian 
se^egation, when Sir Archdall maintained that 
“Mendelian inheritance is a human creation, 
and the right interpretation appears to be that 
nature treats mutations, when man interferes 
and presents them to her, as sexual characters ”. 
The excuse for this is of course that the genetics 
of sex and the relation of sex-limited characters 
to hormones were not then understood as they 
are now 

Many biologists, however, wffio reject the possi- 
bility of the effects of external conditions being 
inherited, would probably accept Sir Arclidall’s 
facts and conclusions concerning alcoholism and 
disease as perfectly sound. His view' was that 
“ susceptibility to the charm of alcohol ” was an 
innate character and tends as such to be inherited 
in the same sense as the shape of a person’s head ; 
that, as in all innate characters, variation occurs in 
the tendency to intemperance in drinking alcohol, so 
that all de^ees of it may be said to occur in any 
population. As m other cases, these variations are 
subject to natural selection, which means in this ease 
that the worst drunkards are killed off or leave fewer 
children. The consequence is that peoples which 
have been exposed to the temptations of alcohol 
for the longest time are the most naturally temper- 
ate, while peoples who have had little or no experi- 
ence of alcohol, when it is first introduced among 
them, drink without restraint. This, according to 
Sir ArehdaU Reid, is the explanation of the facts 
that in southern Europe, where the vine has been 
cultivated from early times, the people are temper- 
ate, and that northern peoples, such as Russians, 
Germans, and English, are more given to drunken- 
ness. Similar arguments and conclusions were 
maintained by Sn Archdall with much abihty and 
command of language with regard to resistance to 
disease. “ Every race ”, he wrote, “ is resistant to 
lethal disease in proportion to its past experi- 
ence of it, but the resisting power is such that 
it can only have been evolved through Natural 
Selection.” 

Throughout the War, Sir Archdall served as 
medical officer and was made a K.B.E. in 1919. 

J. T CuraiNGHAM, 
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News anc 

It is with w icletjpread regret that the new.s has been 
leceisecl ot the destruction of the non-maguetic le- j 
search vessel Cnrmgie, and tlie lamentable death of } 
Ca])t. J P Ault, captain ot the vessel, physicist, I 
mathematician, and leader of the expedition, whose ' 
magnetic surveys exteiuhng over all the oceans since | 
1909 are knowm throughout the maritime world The I 
vessel, a brigantine belonging to the Carnegie In- | 
stitution ot Washington, was refitted last jeai ami | 
equipped for oceanographic and meteorological work , 
as well as for the magnetic sul'^ey, and was fitted j 
wuth an auxiliary bronze petrol motor She had since i 
completed half of the projected cruise of 1 10,000 miles . 
when, on Nov. 30, refilling petrol in Apia Haibour, 
Samoa, an explosion occurred resulting m her total 
destruction. No other member of the scientific stafl j 
of eight received serious mjury, from the repoits jet j 
seen The Carnegie Institution has furnished classic 
material relating to the magnetic variation, dip and ; 
ocean meteorology, from the previous expeditions of ■ 
this vessel and her predecessor under the leadership ' 
of Capt. Ault During this cruise, data haxe aho 
been obtained ot the electric condition oi the atmo 
sphere at different levels, of wind velocities b\ means i 
of pilot balloons, of atmosphene redaction, the ui- | 
tensity of solar ladiation, temperature and hiuniditj i 
lapse rates above the sea In addition, much oceano- | 
graphic data have been collected, numerous stations ' 
having been worked from top to bottom for tempera- 
ture and salinity of the water, which will add to our 
present knowledge of the hydrodjmamics of ocean 
currents in the North Atlantic and Pacific The 
nutrient salts, phosphates, and nitrates, necessary for 
and usually limiting plant life m the sea, have been 
studied, and the amount of rmnute plants and animals 
-plankton-estimated by means of hauls with fine- 
meshed nets. The work was being closely followed by 
the Admiralties, meteorologists, and marine biologists 
of many nations. 

Rei'ERENCE was made m Nature of Nov 23, p. 
814, to the press announcements of the award of the 
Nobel prize for physics for 1929 to the Due de Broglie 
for his work on the undulatory theory of matter, 
This work was earned out by M. Loms de Broglie, a 
younger brother of the Duo de Broglie, and it appears 
that the award has been made to the former. Maurice 
Francois C4sar, Due de Broglie, it will be remembered, 
is himself a distmguished physicist who received the 
Hughes Medal of the Royal Society last year for his 
pioneer researches on X-ray spectra and secondary 
jS-rays. Reverting to M. Louis de Broglie, it may be 
added that it was his work which led Sohrodinger to 
his well-known ec^uation which is the basis of attack 
of problems by wave mechanics. The first expen- 
mental verification that an electron behaves like a 
wave was made by Davisson, and Germer, who studied 
the scattering of electrons from a single ciystal of 
mofcel. They were working at the Bell Telephone 
Laboratones, Inc., New Yd?k, and reported their 
experiments m a letter which appeared in Naitoob 
of April 16, 1927, p. 668 ; a more detailed statement 
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iilipeared in the Plnji^ical Ptnetr fur December 1027 
The experiments ot Prof (.1 P Tin mi^on and othew 
on the subject uere somewhat later, and different 
methods were adopted 

Dk a. B Rextle. who letiio troin the post of 
Keeper oi the Department ot Eutauv iti flic Briti"?!! 
Miheum 111 Janiimy next, was educated at St Olave h 
rhamniar Schuol and .St John » College, Cambridge, 
and entered the Museum in I8t>8 B\ this time the 
colleetiun-. whkh had been nan^tened tiom Blounis- 
biuj in ll>M» hail been arranged, but tlieie wa-. still 
much to do, and Dr Reudle then and there began In-' 
intere''t in the jaiblie galleiv and index mu^enin, the 
exhibits III winch have been maiiih liis- work. His 
bjstematic studies deal maiiilj with Monucutjledon-, 
Apetake, and ll\nino>peim^, on whicii he lia-. pub 
Iished moie or less eonrinnou-'ly foi the past foitv 
jeaiis, but he has also done critical woik in other 
rn'otijis, for example. Coin ol\ ulaf'e,v and Lrticaceax 
He was appointed keej^ei in lOUO in succession to 

G R M Muiray. who retired throuizh ill health befoie 

he was tittx Dunne Dr RendleV tenure of olliee 
the Department has jirobablj doubled in size m every 
wav He was electeil a telkwv ot the Rojal Societj 
m 1909 

The keeperehip ot a natural historj department 
usually carries w ith it a number ot non-otticial obliga- 
tions, and Dr, Reiidle has taken a pleasuie m entering 
mto these to the full. Amongst other activ ities, after 
serving on the Council of the Limiean hociety, he 
became botanical secretary trora 1916 until 1923, and 
president from 1923 until 1927. During this last 
period, the Society was undergoing certain changes 
which might have made for difficulties with a less 
experienced president. For the period 1894-1906, 
Dr, Rendle was head of the Botanical Department at 
Birkbeck College, and has alw'ajs taken an interest 
m the teachmg of botany, academic and otherwise. 
He has been president of several societies— South- 
Eastern Union of Scientific Societies, South London 
Botanical Institute (almost from its start), Quekett 
Microscopical Club— and has been honorary professor 
of botany to the Royal Horticultural Society for some 
years. After J. Britten’s death m 1924, he added to 
his many duties that of editor of the J ourml of Botany. 
His principal works are “ The Classification of Flower- 
mg Plants”, of winch Vol. I appeared in ^1904 and 
Vol 2 m 1925, and the “ Flora of Jamaica ”,with the 
late W. Fawcett ; this latter began m 1910, and it is 
to he hoped that Dr. Rendle will be able to comp lete 
It. After his long reign as keeper he will doubtle^ 
appreciate the botanical opportunities which a well- 
earned retirement hrmgs. 

Mr. J. Rambbottom, deputy keeper of the depart- 
ment of botany since Nov. 1927, who succeeds Dr. A. 
B. Rendle m Keeper, entered the Department m 19 W, 
after studymg at Cambridge and Manchester He 
was appointed to the section on fun^» which pm- 
vnovffily had not received the attention due to its 
importance. Durmg the first part of the War, many 
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in\ estimations were earned on in the Department, and 
later Mr. Ramsbottom was seconded to the War Office 
for service as protozoologist in Macedonia. His 
civilian days came to an end after about a year’s 
service, and he was attached to the R.AMC , he 
was mentioned three times in despatches and awarded 
the M.B E. and O.B E The ci’j'ptogaraie herbarium 
at the Museum has become more and more important 
since the War, and is likely to continue Mr. Rams- 
bottom was president in 1924 and is general secretary 
of the British Mycological Society , he has been 
botanical secretary of the Lmnean Society since 1923, 
and this year he is president of the Quekett Micro- 
scopical Club 

The second of three windows placed m St. Ethel- 
burga’s Church, Bishopsgate, to the memory of the 
seventeenth-century navigator, Henry Hudson, was 
unveiled on Nov. 28 by Mr. A. Halsted, the American 
Consul-General in London. This wmdow, like the 
first, is the gift of certam citizens of the United States. 
In it Hudson is shown exploring the Hudson River 
m the Half Moon, findmg Red Indians welcoming his 
approach His first voyage was made for a company 
of London merchants, and it was in St. Ethelburga’s 
that Hudson and his crew made their communion on 
April 19, 1607, before gomg aboard. Nothmg is 
known of him prior to that, but in the course of the 
succeedmg years he made four voyages, first to 
Greenland and Spitsbergen, then to the coast of 
Novaya Zenalya, thirdly to the Atlantic coast of 
America, durmg which he explored the Hudson 
River a httle farther than Albany, and lastly to 
Hudson Bay. He was not the discoverer of either 
the river, the straits, or the bay which bear his name, 
but he added much to the geography of North America. 
Rreparmg to return to England m the spring of 1611, 
a part of his crew mutimed, and Hudson with his son 
and seven others were turned adrift m an open boat, 
after which nothmg more was heard of them. Like 
many other voyages, Hudson’s were undertaken with 
the view of finding a northern passage to the East 
Indies. 

Dijeino the recent meeting of the International 
Institute of African Languages and Culture, held in 
London, the members were entertained by the 
Government at a luncheon given at the Hotel Cecil 
on Nov. 28, when a large number of distinguished 
guests was present. The occasion was made notable 
by a speech from Lord Passfield, m which he paid a 
tribute to the value of anthropology in the administra- 
tion of the affairs of a backward people. Every young 
man, he said, who goes out to take part in adminis- 
trative work ought to receive very definite traming 
in anthropology, and he went on to express the hope 
that the begitmmg which has been made in giving 
training of that kind may be mcreased and intensified. 
A pronouncement of so emphatic a character, commg 
from the head of the department in charge of the 
D^peaadMcies in which the officers to whom he referred 
wdl have to carry on their work, cannot fail to stimu- 
late the study of native institutions and intensify the 
interest taken in them by those who are preparing to 
enter the Colonial sievioes. 
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It may not be inapposite to point out, however, 
that facilities for training probationers for the 
Colonial services have long been provided by univer- 
sities and other educational institutions of Great 
Britain, which have repeatedly urged upon those in 
authonty the desirability and, indeed, the necessity 
that administrative officers should receive a grounding 
in anthropology before taking up their duties Prof 
Westermann, a director of the Institute, m thanking 
Lord Passfield for his encouraging speech, pointed 
out the utility of such an organisation as the Institute 
to traders, planters, settlers, administrators, educa- 
tionists, and missionaries in helping them to the 
solution of the problems with which they are sur- 
rounded It is unfortunately only too true that 
while, as Prof. Westermann pointed out, the vital 
interest m Africa is the African, the whole aspect of 
his life is threatened by the white man’s activity It 
cannot be too widely realised that only a sympathetic 
and well-informed administration, with a policy based 
on a study of native custom, can solve the problems 
upon which depend the whole political and economic 
future of Africa 

CoMMANDEB R E Bybd on Friday of last week 
made a successful flight from the Bay ot Whales on 
the Ross Barrier to the South Pole and back. He 
returned in the early hours of Saturday mommg, 
having accomplished the distance of about fifteen 
hundred miles without mishap. On the return journey, 
a descent was made for refuelling at a depot of petrol 
which had been placed on the Barrier 400 miles 
south of his base. Details of the flight and Com- 
mander Byrd’s discovenes are still lacking, but his 
course, if straight, must have been approximately that 
of Captain Amundsen in his sledge journey in 1911. 
In Older to cross the lofty Queen Maud Ranges, 
Commander Byrd must have risen to more than 
10,000 ft. At that altitude, if the weather was clear, 
he should have seen the unknown eastern edge of the 
Barrier, hmted at by Amundsen, and also the course 
of the Queen Maud Ranges to the south-east. Sir 
Hubert Wilkins is also in the Antarctic at his base 
at Deception Island, South Shetlands, where he is 
preparing for his contemplated flight westward along 
the Pacific edge of the Antarctic continent to the Ross 
Barrier. 

While it may be one thing to have proved an oil- 
field to be worth workmg from a commercial point of 
view, it may be quite another matter to exploit it sue- 
ceEffifully if questions of title to concessions, explora- 
tion and development rights, royalties, refining prac- 
tice, employment of nationals, and so on, founded on 
insecure legal codes, are constantly raised at the 
sli^test whim of governments. Such matters of 
higher policy, particularly m the case of companies 
operating m foreign territories, call for admimstrative 
abihty of no mean order, and few, even within the oil 
mdustry, appreciate the extent of the diplomatic 
workmgs necessary, both at home and abroad, to 
secure immterrupt^ operations. Instance the country 
inexpenenced in oil production suddenly findmg itself 
the possessor of newly discovered petroleum resources j 
m the general scramble for titles, probably exaggerated 
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optimism, ami public dreams of quickly gotten wealth, 
a inirnbei ot laiis, loose m construction, impossible ot 
rational mterpretation, are passed , as time goes on 
and developments promise well, various conditions 
and petty restrictions aie imposed, either with the 
view of diverting more money into the national ex- 
chequer, or of giving the government (more probably 
its favoured officials) active paiticipation m the afiaiiis 
of the company 

A KIND of commimal possessive instinct is manifest, 
strengthened in proportion as the industiy grows , 
the attitude of disinterested complacency at the 
pioneer stage, while the oil company was spending 
money and earmng none, rapidly changes to one of 
mere tolerance and desire to profit the moment success 
IS assured , the public is urged to protect its rightful 
interests ; the cry of nationalisation of internal re- 
sources is raised, and everything done to make condi- 
tions as difficult as possible for the harassed company 
officials. Usually, the proportion of local staff em- 
ployed is compulsorily raised until the company finds 
itself flooded out with superfluous, mefficient labour , 
then long and protracted negotiations are undertaken 
between government and executive to find a policj 
which will placate the former and j et make it possible 
for operations to contmue on a paymg scale These 
are among some of the more complex problems pro- 
pounded by immature oil legislation, and Sir Arnold 
Wilson was right when he stated m a paper read before 
the Institution of Petroleum Technologists on Nov. 
12 that unsuitable laws retard, and good laws en- 
courage, developments of the oil industry, especially m 
countries such as Central and South America, where 
the evils of defective law and mconsistent legislation 
have often had to be reckoned with by the concession 
hunter or lease-holder. 

The compound for which the handy abbreviation 
of ‘ S.U.P. 36 ’ has fortunately been adopted, is 
the symmetrical urea of para -benzoyl- para- ammo- 
benzoyl- amino -naphthol 3' 6 sodium sulphonate, 
it was mtroduced by McDonagh, m the belief that it 
would prove of value m therapeutics by stimulatmg 
the tissues of the host to overcome various acute 
microbial mfections. R. M, Pearce {Bnt. Med. Jour., 
Oct. 12, pp. 663 and 831 ; 1929) has recently de- 
scribed its use in influenza ; m a series of more than 
eighty cases, every alternate patient was given 0 006 
gm. S.U.P. 36 intramuscularly when the onset had 
occurred withm the precedmg forty-eight hours, and 
a further dose of 0 0076 gm if necessary on the fourth 
day. The uninjected cases served as controls. It 
was found that the duration of the pyrexia, of the 
headache and muscular pam, as well as the total 
duration of the illness, were about halved by the 
injection of S.U.P. 36. J. S Hall p. 831; 
1929) has also found it of value, in doses up to 0*01 
gm., in a variety of conditions, mcludmg the severe 
vomitmg of pregnancy, acute pyelitis, cystitis and 
mastoiditis, osteomyehtis and broncho-pneumonia m 
children. The compound, however, does not act 
as a preventive if injected when no acute infection is 
present. Further details of its action and uses we 
given in a little brochure published by The British 
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' Drug Houses, Ltd., Graham St , London, N.l, who 
, prepare the compound, manufactured by British 
Dyestuffs Corporation, Ltd., for medical use : it is 
I i&siied ready for mtramusciilar injection in isotonic 
I solution m ampoules or rubber-capped vaccine bottles. 

j The maxiraum power which nia\ be radiated by 
I broadcasting stations was limited to a himdred kilo- 
watts bv the Inteniational Cuiisultatne Commiftee 
at the Hague Conference. An untuitiinate conse- 
quence ot till's decision is that this enornioua powder is 
ii^arded b\ many as the standaid which should be 
aimed at w lien constructing a national broadcasting 
station. Some ot the European States wflidi are now 
constructing bioadcastinir stations are pio]»u<iing to 
use very high powers, notwithstanding that the use 
of eijstal receivers is now d.nnc: out, and that the 
number of listeners usinc calve sets is rajtnlly in- 
creasing So tar as reception in Britain is concerned, 
theie is httle interference at present by foreign trans- 
missions, but in the iniinediate fiitiue when more 
giant stations are constructed abroad trouble due to 
this cause will be serious 

In the early days of bioadcasting, both m Great 
Britam and ahroacl, the stations pro\idpd about one 
kilowatt to the aerial. According to the Wmlm 
World for Nov. 27, Germany was the first crMintry to 
mcrease the powder of its .stations. As other countrie.s 
began to build transmittal s the natural tendency 
was to equal or raise the four kilowatt standard set 
by Germany Five and ten kilowmtt broadcastmg 
stations became quite common. Germany is now 
considenng a scheme for installing new high-power 
stations in addition to the present transmitters, and 
proposes to combme them mto groups. The lower- 
power transmitters will operate on the national wave- 
length m conjunction with a higli -power station. If 
this scheme is adopted, the German transmitters wull 
once more dominate Europe, and other States will be 
stimulated to follow the German example As a rule, 
the higher the power of a station the more costly is its 
construction It will be very difficult, therefore, to 
modify European broadcastmg m the future should 
this become necessary, owing to an excessive number 
of high-powered stations 

During last year immense strides were made m the 
development of broadcasting m Japan. Six modem 
broadcastmg stations have been opened, with the 
idea of brmging as many listeners as possible withm 
crystal range of some station. The new stations are 
each rated at 10 kilowatts, and are housed m new 
buildings so as to leave the ongmal transmitters still 
available in case of emergency. All call signs m 
Japan are given out m English, and consist of four 
letters commencmg with J.O and ending with K. 
For example, J.O.A.K. stands for Tokyo, and J.O.C.K. 
for Nagoya. The entire broadcast wave-length lies 
between 360 and 400 metres. We learn from Elecf need 
Cormmfcatum for October that the equipment of all 
the stations has been imported from England. Sendai 
(J.O H.K , 389 6 m.) is the chief town m the norih 
of the main island. It is here that Prof. Honda’s 
laboratory for metallurgical research is situated* 
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E^e^5 physicist and electrician knows the impoitant 
work that he has done in connexion with cobalt 
magnet steel, now knowm as ‘ K S steel work that has 
proved a great boon to the designers of electrical 
appaiatus. For listeners outside Japan this station 
IS the most favourably situated New Zealand has 
reported excellent reception Owing, however, to 
the mountainous nature of the country, the signal 
strength from any station varies considerably with 
its locahty . There are one or tw o large cities situated 
quite close to a broadcasting station w’here reception 
IS sometimes verj poor It is probable, therefore, 
that It will be found advisable to supplement the 
present main stations by small relay stations of tw o 
kilow^att capacity, when the demand gets gi'eater. 

The stiidj of the habits and psychology of the gieat 
apes must ahrays be of supreme interest for then 
human relatives Such study in the Old World has 
been provided for bj the French station at Kindia, in 
Africa, where the apes can be obseiwed in conditions 
approaching those of their natural life and m a favour- 
able climate According to a Dmly News Btillettn 
issued by Science Service, Washington, D C., a similar 
station, in which natural conditions will be copied so 
far as possible, is to be created on a 200 acre plot near 
Orange Park, Florida, under the auspices of Yale 
University This great scientific ape-breedmg farm 
has been made possible by a gift of 500,000 dollars 
from the Rockefeller Foundation. 

Under the Boiler Explosion Acts of 1882 and 1890, 
the Board of Trade is authorised to hold mqmries 
into explosions of steam boilers and steam apparatus m 
Great Britain, and 62 such inquiries were held dunng 
1928. Some of the accidents resulted in injuries to 
persons, of whom seven died, and also in great financial 
loss. The explosions included accidents to marmeand 
land boilers, steam pipes and valves, bakers’ steam- 
heated ovens, economisers, drymg cylinders, etc At 
the beginning of the present year, during tide severe 
frost m February, many explosions of heatmg appara- 
tus took place, and those which occurred in churches, 
schools, and other institutions were the subject of 
inquiry. In every case it was shown that ice forming m 
the pipes had choked the system and that the safety 
arrangements had become inoperative. Explosions 
m private houses were reported m the Press at the 
time, and it is probable there were a large number of 
such failures. With the approach of winter, it cannot 
be too strongly impressed upon all who have charge 
of steam and hot-water heatmg systems that the 
safety valves or safety discs should be placed on the 
boilers themselves and not in the heating pipes at 
some distance away. Practically every accident to 
heating apparatus which has come to our notice 
would have been prevented had the safety appliances 
been so placed. 

At a recent meetmg of the New York Electrical 
Society, Mr. E W. Steams gave some particulars of 
the great suspension bridge now being built over the 
Hudson River, which will connect New York City and 
New Jersey. The bridge will be ready for use m 1932, 
and when completed will be by far the largest sus- 
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pension bridge in the w'oikl, having a span between 
the towem ot 3500 feet. Tlic two towei's, each 035 
feet high, will carry a w’oight in cables aleiie ot 28,000 
tons, the cables containing inoio stool wiio than the 
next seven largest .suspenhion Inidgcs combined, the 
Brooklyn, Will larahl) High, Muiiliatlan, DHiml, Pliilii- 
dolphia, Beat Mountain, and Ikuiglikecjisio budges. 
Made ot steel wiie with a teiisih' stiengfh ot 230,000 
pounds per sf[ in , e.ich ol the tom in.iin c.ibli's will 
contain 26,474 wme-* miulo up of (il sli.inds ot 434 
wires each. To .s(|uec7e the cables into cm iihip .shape 
a squeezing jack witli Indiaiihe (wliiideis will bo 
placed around the cable niid this wall bung a ])resMirc 
of 400 tons to bear on the cable Sullif u'lifi olasta ity 
IS incoipoiated into the design ot the towers and tli'o 
bridge to allow ot a .sag ot ten teid, but the sag under 
normal loading will not be more than four toet 

The twelfth of the sei'ies ol the Rnekofidh'r Founda- 
tion, New York, devoted to " Methods aiirl Probleins 
of Medical Education ", is given up to articles by 
s[ieeialists in charge ot " Departments and lii.stitiites 
ot Rontgenology and Rudium Theiapy" This ih a 
veiy valuable emnpilutiun, and it tip[)ears opjautiinely 
when big movements are iitoot for the development 
of radiology in modieiiie. The hook is essentially a 
presentation of how this siibjeet is dealt with the 
world over, the various dejairtmeiits niifl organisa- 
tions aie described m detail with lists of personnel 
and occasionally estimates of cost, of riiimiiig such 
departments Such a publication lias a twofold 
value. Ill the first ])Iac(>, tiu' readm' can giitliei' the 
extent to which radiological midliods are at present 
used m everyday diagnosis and treatment of patients , 
and m the second place, tlio.se who aio eonei'rncd 
w’lth the initiation or dovelojinient of departments of 
this kind wull have at tluur conimmul a mass of 
mformation which should he of t lio greiiti’st seiontific 
and economic service to tliorn, 

An account of the iiinderii iiietliods of fishery re- 
search as undertaken by the biological Inboiatories 
and fisheries institutes on the eoa,st of ilie North Hea 
and Baltic is given iti Lief 12, Teil l.Oj (Enscherei- 
biologie by W. Schnakonbeek) of tlrinipoaud Wagk'r’s 
“Die Tieiwelt der Nord- und Ostseo” (Leipz.ig : Aka- 
demische Verlagsgi'sellsehuft in 1) H., BI2S). After an 
introduction anil brief histoniial survey, the author 
proceeds to describe the various nets, drodges and 
trawls in use for both fishes and invertebrates, includ- 
ing plankton nets and water bottles for the smallest 
organisnos, and, for sampling the bottom, the ‘grab*. 
The most important methods of research are then 
bnefly noted, particularly age-dotermination and the 
marking of fishes, and the study of animal com- 
munities at the bottom in connexion with fish food, 
besides method of plankton research. There are good 
illustrations of the research vessels employed by the 
laboratories and institutes in Heligoland, Denmark, 
Sweden, Norway, Scotland, and England, also of the 
nets, dredges, water bottles, and grab, figures showing 
representative bottom communitieB and numertna 
maps and diagrams. The whole forms a useful intrO' 
duction to methods of fisheries research. 
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The Thnmas Lowe (Lay Lectiue ot the Institution 
ot MeclianicAl En^iiieerK w il] be delivered on Jan 3 
at 6 P.M by Enti Viee-Adimral R W Hkelton, wlio 
vill take ns liis subject Pio^iess jn Maiuie Engin- 
eering ” 

Loud liLioDisLOK, puMilent in 11)22 of Section M 
(Agiifultiiie) of the IIhInIi Assoimtion and Pailia 
mentaiy Sociutary to the Ministiy ot Agrioultiuc 
from 11)24 until ]1)2S, vlio lias toi inan\ ■\eais ideiiti 
lied hnnsolt' viitli agnciiltunil intoiusts, has been 
aiipointod (lo\eriior (li'iicial ot Now Zealaml in sue 
eossion to (Jeiioial Sir t'hni'los Feigiisson, vliose term 
of ollice oxinros e<ii'ly next }cai 

Prof tl hliaaoT Smith Mill deliver a lectine on 
Java ill the (Iroat Hall ot University College, (lowei 
Sheet, WCL on Monday, Doc 1 ), at 530 pm 
Prot Elliot Smith \isited Java last summer when, 
acting as one of tvo rojircseutatives of the British 
(Jovernment, ho attended the Pacific Science Con- 
gioss lioUl ati Batavia in May last. The lavish 
hospitality ot his hosts gave Prot Elliot Smith every 
opportunity of soomg whatever was worth seeing 
in their colony He visited the pmieipal sites of 
archoiologicnl interest, saw something of life in the 
native ju-otectorates, including the courts of the 
sultans, and also visited the island of Bah, interestmg 
from tlio peculiar nature of its people, its culture, and 
its leligions ceromoinal Prof. Elliot Smith’s lecture 
M'lll cover an attractive and, to the average English- 
man, little-icnown field 

The fii-st H M. CfluclvStom Memorial Lecture of the 
In-sfitute of Chemistry will be delivered by Dr Leslie 
H. Lainpitt at the Institute on Friday, Dec 13, at 
8 p M. Dr, Lainpitt has chosen for his subject “ The 
Chemist and Commerce ”, The late S M Gluck- 
steiii, a ilirector of Mes-srs. J. Lyons and Co., Ltd., 
read before the London and South-Eastern Counties 
Section in October 1927 a paper entitled “ Chemistry 
and Divitlends ”, in which he gave an account of the 
development of the chemical staff and laboratories 
of his company, illustiating the bearing of science, and 
particularly chemistry, on the management of a large 
industrial imdertakmg. The laboratory staff of the 
company is now 72 chemists and assistants, who are 
accommodated in the laboratories at Kensington, 
opened this year, of which Mr. Gluckstein, who died 
on Aug. 29, 1928, did not live to see the completion. 
In memory of the Director who had taken so great 
an interest in their work, the staff of the laboratory, 
of which Dr. Lampitt is the head, offered the Counod 
of the Institute a sum of approximately £200 to ad- 
minister this fund for the provision of an annual 
lecture, the purpose of which is to show the bearing 
of science on industry, particularly in various fields 
of chemical activity. The lecture will be open to 
members of other societies and to the public. 

Wb have received vol. 6 (1928) of the Transactions 
oj the InsUMion of OhmwA Engineers. This con- 
tarns the presidential address of Sir Alexander Gibb 
on the economics of power as applied to chemical 
engineering, papers’ on magnetic separation, the com- 
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bustion of powdered coal, treatment of beet sugai 
factory effluents, fluid jets, electrodeposition oi 
rubber, and several papers on drying. 

Fob the hundred and tenth annual meeting m 
Davms of Schweizensche Naturforschende Gesell- 
schatt a ‘ Festschritt ’ ot some twenty articles was 
proiluced (B Schwabe and Co , Basel). All the 
ai tides have a bearing on Davos and they are of a 
varied nature Several are meteorological, one ot 
them dealing with the intensity ot the insolation. 
Otheis treat of the geology, flora, buds, and butter- 
flios ot the distiict Two article-, are descriptive ut 
the icseurch institutions of Davos and hve treat ot 
medical subjects germane to the district The 
volmne has a number ot photographic illustrations 

The International Baltic Ceodetic Commission held 
its fourth session at Beiliii in September last year. All 
the States adjoining the Baltic except Russia were 
represented The proceedings aie now published in 
Verhandlungen der Baltischen GeodatischenKommission 
(Helsinki, 1929). The daily proceedings are recorded, 
and several of the moie important papers are printed 
at length with maps All of the States concerned 
provided papers on some aspect of then geodetic 
work, and several States, notably Denmark, contri- 
buted accounts with charts of the present state of 
tnangulation The next meeting of the Commission 
IS to be in Copenhagen m 1930. 

The Department of Agriculture and Stock of 
Queensland has recently published a useful manual | 
entitled “ Pests and Diseases of Queensland Fruits 
and Vegetables”, by Messrs R. Veitch and J. H. 
Simmons This handbook supplies the want for 
a trustworthy account of the commoner pests of 
Queensland fruits and vegetables and, at the same 
time, provides a short introduction to the elements 
of entomology and plant pathology. It can be 
recommended as a good practical account of the 
subject and its value is much enhanced by sixty-one 
excellent plates, both black-and-white and coloured, 
which have been executed m Australia. The book 
bears the name of the Government Prmter, Brisbane, 
1929, but no price is stated. 

The International Society of Experimental Pho- 
netics has arranged for the following official organs 
to be sent to its members at reduced prices : ZeiU, 
schriftfur Expenmentalphonetik, quarterly, 5s. (instead 
of 10^,) , Comptes rerdus de la iSociite MermiionaU 
de Phonitique ejsopinmerdaU, annually, no charge j 
Bulktm of the IntemaUonal Society of Experimental 
Phonetics, annually, !«.; Sprachneurologmhe Mit- 
tedungen, quarterly, 45 . (instead of 65 .) ; Archives, 
Ne&rlaniams de PhorAtique expkirmntaU, annually, 
65 Id. or ifl. (mstead of 5^ ) ; ArcMv fur Psychiatric 
u. Nervenhrankheiten, 20 per cent reduction Al^ 
persons — as well as libraries, institutes, corporations, 
busmess firms, etc.—- who are interested m experi- 
mental phonetics may become members of the 
Society. Only experimental phoneticians of ao| 
knowledged standing may be members of the council 
Applications for membership, accompanied by the fee 
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of lOs., may be sent to the president, Prof. E. W. 
Scripture, 25 Howard Road, Couladon, Surrey, 
Eneland. 

Messbs. Dulau and Co., Ltd , 32 Old Bond Street, 
W.l, have just issued Catalogue No. 172 of upwards 
of 2000 second-hand books of science classified under 
the headmgs of horticulture, plant collecting, herbals, 
and general botany ; local floras ; geology , mining, 
palffiontology, etc.; ornithology; general natural 
history, mcludmg entomology, mammalia, fishes, 
invertebrate, mollusca, etc. 

Applications are invited for the followmg appomt 
ments, on or before the dates mentioned —A lecturer 
in engineermg at the Kenrick Technical College, 
West Bromwich-The Director of Education, Educa 
tion Offices, West Bromwich (Dec 14). A chemical 
laboratory assistant at the Royal Arsenal, Woolwich— 
The War Department Chemist, B 47, Royal Arsenal, 
Woolwich, S E.18 (Deo 14). Temporary inspectors 
under the Department of Agriculture for Scotland— 
The Establishment Officer, Department of Agriculture 
for Scotland, York Buildings, Queen Street, Edin- 
burgh (Dec. 14). A part-time lecturer m mathe- 
matics at Birkbeck College— The Secretary, Birkbeck 
College, Fetter Lane, E.C.4 (Dec. 16). A Paterson 
research scholar m the Cardiographic Department of 
the London Hospital— The House Governor, London 
Hospital, E.l (Deo. 17) A guide-lecturer and pro- 
fessional assistant at the Science Museum, South 
Kensington— The Director and Secretary, Science 


Solar Activity— The temporary revival of solar 
activity shown during the last few weeks has been 
contmued by the recent appearance of two other large 
groups of spots. One of these was a big regular spot 
S about 1000 miUionths of the sun’s hemisphere, and 
was therefore a consmcuous naked-eye object This 
spot was the return o! a complex stream, No 13 m the 
list given in Natubb, Nov 9, p. 737. The other 
group (No. 15) represented a new outbreak m the 
place of No. 12. The followmg table is contmued 
from the note in our issue of Nov. 9 : 


No. 

Bate on Disc 

Central Meridian 
Passage 

Latitude. 

Max 

Area. 

15 

Nov 21-Dec. 4 

Nov. 27 0 

13' N. 

900 

16 

Nov. 24-Dec. 6 

Nov. 30 3 

16' N. 

1000 


Spectrohelioscope at Greenwich.— A spectroheho- 
scope is being installed at the Royal Observatory, 
Greenwich. The mstrument, which has been lent 
by the Mt. Wilson Observatory, is one of several con- 
stnicted accordmg to Dr. G E. Hale’s design in the 
observatory workshops at Pasadena. A description 
of this ingenious adaptation of the spectroscope, and 
the observations it is possible to make with it, will be 
foimd m various contributions made to Natubi by 
Dr. Hale during the past few years (see Julv 3, Supple- 
ment, 1926; May 14, 1927, p. 708; April 28, 1928, 
p.676). 

Juyiter,— Fourteen months ago Rev T. E. R. 
aamounced the appeamce of a senes of small 
apot^ m Hie southern hemisphere of J upiter which had 
such a high w^tward velocity that their apparent 
period of rotation was 9*^ 69», the highest value on 
record. Li No. 79 of the Bntm Astronomical 

Association, he dsfcribes some recent observations 
made by Mir. A, SWsy Wffiiams at St. Mawes, 
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Museum, South Kensington, S W 7 (Dec 21). An 
investigator at the Royal Airciaft Establishment for 
research work in connexion with tho elcctro-deposition, 
of metals— The Chief Superintendent, Royal Aircraft 
Establishment, South Farnborough, Hants (quoting 
A. 388) (Dec. 21) A permanent inspector under 
the Department of Agriculture for Scotland— The 
Establishment Officer, Depat tmont of Agiiciilture 
for Scotland, York Buildings, Queen Street, Edinburgh 
(Dec 21). Two assistant entomologists under the 
Division of Economic Entomology of the Common- 
wealth Council for Sciontific and Tndustnal Ro 
search, for woik on the Buffalo Fly Problem — 
F L McDougall, Austialia Hou.sc, Strand, W C 2 
(Dec. 30) A principal of the Cential School of 
Arts and Crafts, Southampton Row, W C 1— The 
Education Officer (T 1), County Hall, Westminster 
Bridge, S.E 1 (Jan. 20). A resident research fellow 
at Lady Margaret Hall, 0\foid — The Hall Secretary, 
Lady Margaret Hall, Oxford A lecturer in geography 
at St. Mary’s College, Strawberry Hill—The Principal, 
St. Mary’s College, Strawberry Hill, Middlesex. A 
chief lecturer in the Electrical Engineering Section 
of the Engineering Department of the Halifax 
Municipal Technical College— Tho Principal, Muni- 
cipal Technical College, Halifax. An evening lecturer 
in refrigeration at the Borough Polytechnic Institute— 
The Pnncipal, Borough Polytechnic Institute, Borough 
Road, S E 1 A temporary junior assistant for a 
Government Laboratory— Z. E., o/o Charles Barker 
and Sons, Ltd., 31 Budge Row, E.C 4. 


Cornwall They refer to some spots on tlio .south 
edge of the North Temjierate belt, which liavo tho 
abnormally short rotation period of 48“' 49“, 
mdicatmg a rapid eastward motion on the planet’s 
surface. There is, therefore, a diFferoneo of rnoro 
than 10® between the rotation penods of the spots 
of 1928 and the present spots. It is further noted 
that spots m the same latitiulo as tho jirosont ones 
were seen in 1880, 1891, 1892. These also gave an 
unusually short period of rotation. 

Stellar Spectroscopy at Dominion Observatory, 
Victoria.— The Publications of the Dominion Observa- 
tory, vol. 4, Nos. 12 and 13, contain two iutorosting 
researches on spectroscopic bmaries. No. 12, by R. N. 
van Arnam, treats of the star (i Cophoi, wliieh is of 
mag. 3-3, type Bl. The period is 0-1904843 day. 
Treatmg the change in radial velocity as due to 
orbital motion, the orbit elements appear to have 
changed notably between 1919 and 1922. The semi- 
amplitude of the velocity range changed from 13-1 
to 9*6 km./sec„ the difference being eight times the 
probable error ; a sin i changed from 34,043 km. to 
24,608 km The symmetry of the velocity curve 
mdicates that if the ohange in radial velocity arises 
from orbital motion the orbit is appreciably circular. 

No. 13, by W. E._ Harper, describes the orbits of 
two spectroscopic binaries of unusually high eccen- 
tneity Boss 4177, mag 6-72, type Ao, has a period 
of 4*961 days and eccentricity 0'611; the semi- 
amplitude of the velocity ranjre is 16*28 km./8eo. ; 
only one spectrum is visible. H.R. 7338, mag, 8*19, 
type Ao, shows the secondary spectrum faintly ; the 
minimum mass of the system is twice that of the 
sun, divided in the ratio 1*180 to 0 844; the period 
IS 10*3932 days, and the ecomtnoity 0*620. 


Our Astronomical Column. 
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Research Items. 


Anthropology and Blood-Groups —In Man for 
November, Dr H Woollaid and Dr J B. Cleland 
discuss the evidential value of the blood groups m 
anthropology as an iiidicatLon ot race Their view 
differs fundamentally irom that now generally held, 
and IS pnmaiily based upon iiivobtigation of tiie blood- 
gioup in the Austialian aborigiual. It hais been 
obseivcd that the A group is the most frequent in 
the aborigines who belong to Central and South 
Australia, and when the results axe those of natives 
whose purity is above suspicion, it is found that the 
Australian aboriginal eontaius no B factor. On this 
evidence it has been suggested that the Australian 
l.as Nortlic aflimties, while other investigate s, fandmg 
the evident discrepancies in the group percentages of 
closely related peoples, have been tempted to ignore 
blood -groupings. Obviously percentage grouping is 
only one racial character which no more suffices to 
distinguish race than any other single character. 
Taking the evidence afforded by the blood-grouping 
of the anthropoids, the American Indian and the 
Australian, it^ is here suggested, contraiy to the view 
hitherto put forward, that the original human family 
contained all four groups Instead, thon, ot tins single 
anthropological character being expected to stamp 
each variety of man, the problem is rather to explain 
how the exislmg varieties of man obtained their 
])rosent peiccnlago, and milcod how a human tyiui 
oscajiod an inhontancc ot all four gumps and comes 
to possess 0110 only Thus tlio lugh frequency of tlie 
A factor in tho Austialiau aboiiginal implies no close 
atlinity with Nordic man, who also possesses a high 
percentage of the A factor. The constitution of a 
grouping such as that in the Australian would force 
tlio assumption that tiioir ancestors started with this 
genetic constitution, that they were few in number, 
and that they have lived for a long period m isolation. 

Vaccination against Anthrax.— In the current 
number (Vol. 62, Parts 6-10) of the R&ndmnh of the 
Royal Lombardy Institute of Sciences and Letters, 
Dr. Mario Mazzucehi describes the results of experi- 
ments on a new method of vaccination against anthrax. 
The procedure followed differs fundamentally from 
that usofl by Pasteur, as it employs, not attenuated 
anthrax bacilli, but virulent gorms and spores. Only 
a single injection is made, and twelve days later 
immunity from tho disease is so complete that the 
treated animal is able to withstand on injection of 
anthi’ax organisms sufficient to produce fatal results 
in control ’animals within 40-60 hours. The tests 
were made at both the Istituto Sieroterapico of Milan 
and the Htazione Sperimentale di Zooprofilassi in 
Rome, and were carried out on goats, sheep, and cows, 
always with the same result— that the new vaceme is 
far more efficacious than the three Pasteur vaccines 
with which it was pompared. The observations 
by Dr. Mazzucehi indicate that it is necessary m 
experimental work of this kind to bear m mmd that 
the resistance of an animal to anthrax may be of any 
of the following forms- (1) Individual resistance, 
common to all animals, no matter what the species , 
(2) regional resistance, which appears to be the greater 
with anunals accustomed to the wild state ; (3) re- 
sistance from natural acquired ipimunity, not infre- 
quent in animals which live in infected zones and may 
have contracted infection and undergone spontaneous 
cure ; (4) a complex immunity consistmg of type (3), 
reinforced by the slight action of an attenuated 
vaceme. 


the Eauna of the Sandy and Muddy Areas of the 
Tidal Zone” [Trans R Soc. Edinburgh, vol. 56, 
Pt. 2, No. 14, 1929), continues his exammation of 
tho fauna of the mtertidal bays which was begun in 
the Island of Cumbrae in 1926 and is now extended 
to various other areas on the Ayrshire coast, Firth of 
Clyde, south coast of Moray Firth, Aberdeenshire 
coast, St Andrews Bay, and the Firth of FortL 
Mollusks and polychaetes are specially dealt with, 
only a tew species being common and widely dis- 
tiibuted- such are Tellina tenuis, NephtJiys coeca, 
Domje vittatus, Cardium edule, and Macoma haltim. 
The two first are characteristic of clean sand, and, 
locally, also Donax uttatus, the two last living on 
muddy ground or black and strong smelling sand, 
In certain areas the two types intermingle, the nature 
of the soil evidently bemg an important factor when 
dealing with distribution Each species has a region 
ot maxunum concentration Tellina tenuis is almost 
always most abundant at low-water mark, gradually 
deeimsing towards high-w’ater mark, Macoma haltiea 
and Cardium edule having their maxima between 
tide-marks A turther research mto the tood of these 
invertebrates w'ould be ot great value, and it is to be 
hoped that this will bo forthcommg 

Influence of Light on Larval Ascidians.— Experi- 
ments with lar\ tO ot Sijniplerjma vinde were made last 
jear at the Toifcngas Laboiatoiy by Mr Caswell 
Crave. This year a note by the same author [Year 
Book No. 27 of the Carnegie Institution of Washington, 
1928) shows the response to light stimuli by Foly- 
androcarpa Hncta, a species closely related to Sym- 
plegma. The small larva is liberated m large numbers 
and its free-swimming period is relatively long (trans- 
forming in. the course of a day under laboratory 
conditions) Experimentally, the majority of the 
larvjB can be induced to metamorphose and attach 
themselves in about 70 minutes by subjectmg them 
soon after bemg set free to alternate periods of light 
and darkness, a typical mstance being 25 or 30 one- 
minute ‘doses’ ot hght,,each followed by a one- 
mmute ‘ dose ’ of shadow. The light was ordinary 
diffuse light from the laboratory wmdows, allowed to 
come only from the east, other sources ot light bemg 
blocked, and the experimental vessels were covered 
by tumblers wrapped m black paper for the period 
ot dai-kness. Controls exposed to the same light but 
without periods of darkness took several hours to - 
metamorphose The rhythmic alternation of the ^ 
periods of light and darlmess is of importance, in- 
tensity of light making little or no difference. The 
natural habit of the free-swmunmg larva is to swim 
up and down between the surface when it is light and 
the bottom when it is dark, until a “ final stimulus 
to attachment and metamorphosis is released 

The Trematode Family Schistosoraidae —This family 
is the subject of a useful and compact synopsis by 
E. W. Price [Proc. U.S Nat Mus., vol. 76, Art 18, 

39 pp., 1929), who has carefully assembled the descrip- 
tions of the known genera and species, has prepaid 
keys for aidmg their identification, and clear illustra- 
tions to show their diagnostic characters Three new 
genera are iornided—Heterobdharzm, for some male 
worms from the mesenteric vems of the North 
Amencan lynx ; Paraschistosomcitmin, of which the 
female only is Imown from the portal vein of a bird 
from Texas ; and Mic^obUharzw, from the mesenteric 
vems of North American birds. 


Tidal Zone Fauna^ m Sand and Mud.— Mr A C. Encystment in Rotifers. — David L. Bryce ( Jour. 
Stephen, in his “Studies on the Scottish Marine Fauna: 1 R, Micr, Soc,, vol 49, Pt 3) records observations on 
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the encystraent of three Bclelloid rotifers }Ie states 
that no evideiiee of ene,\ stnient eMsts m rotifers other 
than Bdelloids, but suggests that it is uidespiead in 
this order, and is correlated with the liabits. A large 
proportion, probably the great majority, of Bdelloids 
have alternate periods of activitN and of dormant 
eMbtenee according as the moss in whith they h\e 
is wet or dry. So long as the moss, is w’et they are 
active and multiply, but when the moss begins to 
dry they retract their extremities within the central 
portion of their bodies, reducing their bulk as much 
as possible, and pour out a sect ot ion which completelj 
covers them and hardens to an <ui proof coatmg 
When the moss is again wettetl b\ dew or laiii, tlie 
coating is dissoKed and tlie rotifer renews its activity. 
The author refeis to the flimsy character of the 
envelope, “ that it would atlord aiij piotectiou 
against desiccation is not know n ” He simgests that 
the reason win similar examples of enc\ stnient ha\e 
not previously been detected is jteihajis that few 
oliseivers ha\’e kept these rotitera alne fiom day to 
day in almost imiiuto quantities of water That the 
short supph of water was the reason for the enejst- 
raent in these cases can seaicely be doubted 

Japanese Calcareous Sponges.—Only six species of 
calcareous sponges had been recorded from Japan 
until Prof. Sanji Hosawa took up the study of this 
special group, and now he has added fifty-one more 
species from this region, no less than forty-seven of 
which are new to science. Some of these have already 
been described by the author (1916, 1918), who m a 
recent memoir, “ Studies of the Calcareous Sponges of 
Japan " {Journal oj the Faculty of Science, Imperial 
University of Tokyo, Section 4, Zoology, vol 1, 
art 6, January 1929). revises what has been written 
y previous authors, and gives detailed descriptions 
of those forms which he has himself observed. The 
specimens were fuimshed by vaiious collections from 
many localities, in depths ranging from shallow water 
to 572 metres Thirty four new species are described 
in this paper, and these are for the greater part pre- 
served m the museum of the Zoological Institute of the 
Science Faculty in Tokyo There are twelve jilates with 
photographs of the individual sponges, and beautifully 
executed coloured figures showing sections with de- 
tails of the skeleton, and there are m addition many 
text figures of the spicules The new sjieeies include 
three Lewosolema, one Dendya, one Lewaltis, one 
Sycetta, seven Sycon, one Grantessa, three Vomcerop- 
SIS, two Grantia, two Ute, and thirteen Leumndra 

Origin of Cultivated Dahlias— In an interesting 
papei, Mr W J. C. Lawrence (/owr. Genetics, vol 21, 
No 2) has given an account of genetical and c 5 ito- 
logical woik on dahlias Mexico and Central America 
IS the home of this genus Three species are found to 
be tetraploid (2« =32), while D Mercht has 36 
chromosome.^ and D vanabilis, the common dahlia, 
IS confirmed as liavmg 64 chromosomes, an octoploid 
number It w’as figured so early as 1615, and was 
probably grown as a garden plant m Mexico long 
before its introduction into Europe. Considerable 
evidence is brought in favour of the view that this 
octoploid species arose as a cross between two tetra- 
ploids, the hybrid being sterile but later produemg a 
fertile form with twice as many chromosomes. It is 
found, for example, that ten species fall into the 
ivory-magenta-purple colour senes, while four others 
are ivory-yellow-scarlet, while P vanahhs alone has 
factors belonging to both series. The mhentance of 
the J factor for yeEow flavone is, moreover, tetra- 
somic, resulting from random assortment of four 
homolo^us ohromoaomes. In the reduction division, 
associations composed of two, four, six, and eight 
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I chromosomes can be .seen, appaientlj lesultmg from 
t the earlier conjugation of homologous chioniosomes, 
j m synapsis. No more stiiking case could be found ot 
I the way in which correlated cytological and genetical 
I mvestigations throw light on the oiigin and histoij 
I of cultivated forms, and it is to be hoped that these 
i reseaiches will be earned fuither 

j Bibliography of Genetics. — Theie has recently ap- 
peared a woik which should pro^e of considerable 
j value to ]>lant bieedeis and others mteiested in the 
1 subject This is the ' Bibhogiaphical Monograph on 
, Plant llenetics, 1900-1925 ”, bj H Matsuura, pub 
lished bj the Tok>o Impel lal University— a large 
octavo volume ot oOO pages The gi eater pait of 
the w oik give-, a resume ot genetical researches under 
the heading of the vaiious geneia arranged m alpha- 
betical Older The geneticist has only to look up the 
genus, and he will at once find a suceinet accoimt of 
w’hat ha.s been already done, with tull references to 
the original papers m the bibliography which torms 
the second part ot the w'oik There can be few' 
students of the subject who have not frequently 
experienced the need of such a work, and they w ill be 
grateful to Mr. Matsuuia for the immense labour that 
has gone mto its compilation. It can be obtamecl m 
London from Messrs. Dulau and Co of Bond Street, 
for the moderate price oi 10s 6d 

Non-Manne Mollusca of Oregon and Washington — 
Unlike the marme, which have been closely studied, and 
the literature of which is obtainable m comparatively 
compact form, the non-rnarme mollusca of the States 
of Oregon and Washington have been relatively 
neglected and their literature dispersed m scattered 
papers This has now been remedied by the publica- 
tion of a monograph by Jimius Henderson ( Vniv 
Colorado Studies, vol 17, No 2) Considerable 
material for the pmpose was obtained on expeditions 
sent out by the University of Colorado Museum, 
whilst the author himself visited personally 225 widely 
distributed localities in the two States The contents 
ot other collections and past records have also been 
drawn upon As a result some 186 species are 
recorded and figured m text illustrations, every 
endeavour having been made to render the identifica- 
tions and synonymy correct and to brmg the nomen- 
clature up-to-date. A useful index has been provided. 

Bibliography of Seismology.— In the sprmg of 1926, 
the Eastern Section of the Seismological Society of 
America began the publication of a valuable biblio- 
graphical bulletm of works relating to earthquakes 
The bulletin was is.sued quarterly under the editorship 
of Mr E A Hodgson, and was distributed m a 
immeographed form to the members of the Eastern 
Section as well as to various scientific journals. It 
was afterwards reprinted m the Bulletin of the 
Seismological Society It has now been decided to 
continue the previous lists in a new series entitled 
“ Bibhography of Seismology ”, the first part of wlueh 
(for Jan -Mar. 1929) appears under the same editor- 
ship as before in the Publications of the Domimon 
Observatory, Ottawa. It contains the titles (with an 
occasional brief abstract) of one hundred papers. 

Raman Effect.— The amount of light that is 
scattered by a fluid without change in wave-length 
increases enormously when the substance is m the 
critical state Raman himself suggested that an ana- 
logous increase occurred with the modified secondary 
radiation from carbon dioxide, but W. H Marto 
afterwards obtained negative results with a mixtait 
of phenol and water (see Natokb, Oct. 6, p, 

1928) The question is important, and has now 
bwn attacked by S. L, Ziemeoki and K. Na3fkiewje®»* 
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Jodko, 111 Waiteaii Their iiuik, which is outlined iii 
Die yaiumissenschaften lor Xov 8, was done with 
the eiitical mixture ol Nubut\iic acid and water at 
24“ C , with a poweilul mcitun aic of ^iteeial ion 
stiTiction foi the lumiaii soiiice The Raman lines 
due to the acid weie louiid to be piP'.ent m the 
scattered light, but then ]utciieit> wa'* certainly nut 
moi’e tliaii some 30 pei cent abo\e noimal, aiid'eien 
this apparent increase ma\ hai e been due to a heai 
continuous background in the secondary spectiiuii 
They point out that this, lurnislies an expeiimental 
proof that the Raman radiation is not coheieiit Tw o 
turther papers on the Raman ettect ha\ e also appealed 
in recent issues ot the Indian Journal of Phtfsits, the ' 
thud number of the current volume containing an I 
account ot an extended seiies ot obseivations uii ; 
raodihed radiation, by S. Venkateswaran and A. S 
Clanesan, and the fourth number a useful suminan | 
and bibhogiaphy of 150 papers on the subject, b\ 
Dr. Clanesan 

International Temperature Scales —The importance | 
of havmg an international temperature scale tor high ' 
temperatures is admitted by every chemist and | 
physicist The international temperature scale ! 
adopted in 1927 by the General Conference of Weights j 
and Measures, representmg thirty-one nations, i& i 
intended to reproduce, as closely as can be done with [ 
our present knowledge, the Centigrade thermodvna- ' 
mic temperature scale— the Kelvin scale Li this | 
scale the temperatui’es of meltmg ice and of con- j 
densmg water vapour, when both are under the ^ 
pressure of one standard atmosphere, are number^ I 
0® and 100° respectively This scale would be exactly i 
realised with an ideal gas m a perfect gas thermo- | 
meter In practice it is closely realised by several of 
the permanent gases The gas thermometer, how- 
ever, is inconvenient for ordinary use. In practice, 
the results of the best gas thermometer determma- 
tions have been made permanently available by de- 
termmmg the freezing and boilmg pomts of vanous 
pure metals up to the meltmg point of palladium, 
which IS about 1550° C These thermometric fixed 
pomts can be used in definmg practical temperature 
scales with the help of convement interpolation in- 
struments We learn from a paper on temperature 
scales by W F Roeser, published by the U S Bureau 
of Standards {Research Paper, No 99), that the new 
scale (1927) is the fourth temperature scale used by 
the Bureau of Standards since 1912 His purpose 
was to determine how much change it was now 
necessary to make so that these scales could be com- 
pared with one another. The experimental results 
are highly satisfactory and show that the maximum 
difference in the temperature determined by the four 
scales is only a fraction of a degree Centigrade The 
difference between the temperature of the freezmg 
point of copper (1083°) and that of gold (1063°) is 
20° C , with a maximum maccuracy of less than the 
half of one per cent. 

The Calculation and Interpretation of Parachors, — 
Some years ago S. Sugden showed that the product 
of the molecular volume by the fourth root of the 
surface tension of a liquid, called the paraehor, might 
be expected to give a molecular volume at temperatures 
at which the liquids have the same surface tension. 
This was divided among the atoms of the compound, 
and the paraehor of a compound could then be 
represents as the sum of the parachors of its atoms 
and certain constants characteristic of the types of 
linkages m the molecules This haa led to many 
mterestmg results from the point of view of the 
structure of compounds. In the September issue of 
the Journal of the Oheimcal Soei^ty, S A. Mumford 
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and J. W, C Philliji-s s-lmw b\ an e\tens.i\P siinnv of 
the data that, althuiiL'h the at omit luii-tanT'. of 
bugden aie probabh \er\ ntaiK toirett, the cliansie 
due to an merenient ol ami hence ol caiboii and 
ludiogen value*., which thei ]irop(i*.e, leads to greater 
dCLiiracj 111 the calculated paiaehoi-,, e^peclally m 
the case ol compoimds. ot high moleculai weight In 
then scheme also tlie paiatlioi luses its strictly 
additi\eiharaeterand becomes dehnitelj constitutive, 
''tie-.seM due to spatial arrangement ot, and electro- 
static intliienees between, atoms and groups in a 
inoh'f ult btimr accompanied by well-defined paraehor 
\aiiari()n-». li these conclusions are .substantiated, 
tiie \alue of the paiachor method will be mereased 
lather than dinniudied, since it will be able to throw 
still lutiie hght on the structure of compounds 

Decomposition in a Crystal — Some veij striking 
le^ults ha\e been obtained Itv Di J Colvin and 
Mr Hume in a -tudN ol tlie ]>ioce-.s of dehjdration 
in cn-tals ot pota"ium hvdiogen oxalate hcmi- 
Indiate, 2KHCp, H.O (Ptocudtmjs of the Poifai 
*8oc/tb/, Novenibei, ji 035* This Mibstanco iorms 
transparent ]date*> ol snmowliat mdetinite form, and 
decomposition, when it occiiis, usually starts at an 
edge, where it is first OMdenced bv the ajqiearance 
of a black dot The dot then mcrea-es in si/e, and 
glows as a black area bounded b\ line' which are 
paiallel, in geneial, to edges cu the ci\stal Tlie 
late ol advance ot the black edge m ati\ puitieiilar 
direction can be followed with ease by means of a 
travellmg microscope, and isc‘Oii'tant,but oecasionalK 
an edge will halt for a few’ minutes, and tlieii .start 
off agam with the same speed as before The steady 
rate of advance depends upon the direction m which 
the reaction is pioeeedmg into the civstal, and vanes 
consicleiably from one batch of plates to another, 
but has m all cases a large positue temperature 
coefficient, equivalent to a heat of activation m the 
iieigliboiuhood of forty kilocaloiies 

Bearings and Lubrication. — The commonest com- 
ponent of machinery of all kinds is the jouinal lo- 
volving m a beanng, and the design, cnustiuction, 
lubrication, and maintenance of such bearings juesent 
many problems to the engineer While such investi- 
gators as Beauchamp Tower, Osborne Reniolds, Sir 
John Dewiance, Surnmerfeld, Michell, and Ivmg'bury 
have done a great deal to advance the knowledge 
of the subject, there is much to be leimt legaidmg 
the size, hnmg, and clearances of bearing*., and the 
properti^ and working conditions of the lubricants, 
to which attention was directed in an irajiortant 
paper on “Journal Beanng Practice”, by Mr. F 
Hodgkmson, read to the Institution of Mechanical 
Engmeers on Nov. 15 The paper and a summary 
of the discussion which followed is given in both 
Engineering and the Engineer for Nov. 22 A few 
yeare ago, it was held that the relation which should 
govern the design of a high-speed bearing was that 
the pressure m pounds per sq. in , F, multiplied by 
the velocity of the nibbing surfaces m feet per second, 
V, should be 2500, but m modem practice, pressures 
run up to 150 pounds with velocities up to 150 feet 
These figures are from steam turbines It was also 
formerly considered that the bearing should be cool 
to the touch, but it was mentioned in the discussion 
that running the bearings of a certain 41,000 k.w. 
machine at 140° F. instead of 120° F. led to a saving 
of coal equal to £142 per annum. One mterestmg 
reference m this paper was that made to a gyroscopic 
stabiliser for a ship, the rotor of which weighed 
230,000 lb, and ran at 800 r.p m. The maximum 
b^rmg pressure m this case approximated to 900 ib 
per sq. m. of projected surface. 
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Atiniversaiy Meeting 

nnUE nnnivf'rsftry nwetinR of the Royal fiociotv was 
-»■ liL'Ul on Nov. 80, anti tho iwpsulciituil nddrosa 
(lolivorrd by Sir Enicst lliithorlimi. JBj ri\fi>rro(l to 
tlio lrit.4 by (leatli during tlio imsti yoar of fuurtcan. 
fellowa of tho Society and ono follow olectod nudor 
Statute 12, which provider for the adinitiision of persons 
who have romlered coiispicuinm Horvico to aoienco, 
or wlioRO election would bo of kirikiI bonofit to tho 
Society. Mention was also made (if the retiieniout of 
Sir David Praiii and Sir Jumcn .ieiiiiH, troasui-or and 
seoretaTy re^jiectivoly for ilu' past tun years, dnrmg 
Whioh perioil the iminbrr ot pagiM aiuumlty in tho 
Pr^entuffa hns wovn trom 7(lfl to an iiiomwo 
iti ])ubUcution (‘ftoii duo mainly to tlio at'tn’ity of Sn* 
James .loniis. Sir Hoiiry hviMia ^ucpeeda Sir David 
I'roin as tieaaiirer, and Lon I Uuyloigh b('Coim>s foreign 
Bcei'OtHiy m siiri't'ssien to tho foi inor Sir .1 aim's rfomis 
iiiancr'CciipdlivDr. F. K. Smith, well hnowii for hia work 
atthoNutitainl Physical Laboratory on oloetncal atand- 
nnls, and until recently Dii-ector of the Sciontidc Re- 
eon rch and Ex|ieiiiii«nt Deiiai'tiiv'ntut the Admiralty. 
He lias rcrently been ainiomtod Seoiotary to the 
Depnrtinont of Hoiontillo and Iwluntrinl Rcsonroh, in 
connexion with whioh Sir Enient remarked t ** Tho 
Oounoil foci that it is an odvantoM, rather than a dis- 
fulvaiitage, tluit Dr. Smith ahould hold tlicse two pasts 
coneurtoutly ; for, although the main spheres of work 
of tliG two bodies am distiiiet, they liavo many interests 
ih oomnum in fostering tlio research activities of tho 
nation”. 

Tho report of Council records a logaoyi subjoct to a 
life interest, of £6000 free of dutyt for gmvn-al pivnoses, 
nndor tlio will of tho late Prof. vV, H. Perkin, A new' 
research fellowaliip has been founded in accordaneo 
With tho wislieB oi tho into Mr. E. W. Smithson, who 
boqiieflthorl to tlie Society a revoraiona^ interest in 
tho residue of his estate, now amounting to about 
£1200 a year. It has been dooliled to establish a 
fellow’sliip at Cninbriduo for a period of four yoats in 
tho fimt instance, and renowmile annually iij) to a 
maximum of eight toois in all, at an annual stipend 
of £800. The apiwintment is essentially for research, 
but permission will nonnidly he given for the fellow 
to undertake a niinimtun of aetiml teftdliiiig in order 
to keep in touch with academic work. Tho award 
will UHUol^ he limited to British subjeote. 

Sir Emcflt then discussed recent work in physios, 
referring in particnhiT to tho Raman efleob and tlic 
constitution of lu'drogon gas, and omiiliosisiiig the 
olnsn connexion between theory ami expenmont 
oharaoteristio nf tncKlom pingross ; this apponrs else- 
ulioiv in this issue. The jirosontation of medals fob 
lowed, and wo print holmv oxtmeU from tho romniks 
made on tho rceipients’ work. 


Presentation of Medals. 

CoptBY Mkdai., awakdbd to Pbof. Max Pianok. 

In the first instnnrc, Plnnrk applied tlie concept of 
the qufliit'Um of ootuni to derive a fonnuln giving 
quantitatively tlio distribution of encigy in the spec- 
trum of u complete radiator nt any temperntnro, and 
it was basing upon this tlint Emstein dovelopod a 
fonnula fur the atranio hnats of solids ns a funotion 
of the tempemtiiro, wtnoh laid the foundation for all 
progress that lias boon mode on this suhjoot in tho 
loat twwty yeara, The concept of quanta of action 
as applied by Bohr to atomic pracasaos in 1813 hna 
prom of fundamental importance in elucidating the 
meaning of the oomplioated speotral series, and it has 
given an insight into the oonstitutioii of the atoms 
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of the Royal Society, 

and hcou able to account for their various pi-opertios 
from first principles. In its moat recent develop, 
monts, Iloisenbcfg lias shown that Planck’s quanta 
of notion aro bound up with nn ossciitial itidctoniiinncy 
of ])hysicfil incasmemonts, wluoh has the most far- 
roaclimg metaiiliyaical cunse^Uoncea. Tliough his 
naiiu) IS not immediately assooiatcd with any of tlicso 
thooricM, Planck has taken an inii>ortniit part m 
fomiulnting, clarifying, and onticiying these devolop. 
munis of his original uleu It is no exiiggoration to 
siiy tliat tho dovolopiiiont of tho idoa of the qiuintum 
of action, iirst formulated by Planck ueiu'Iy thirty 
years tigo, lias offooted not only a veritable rovotiitiaii 
m physics, bub also profoundly ohaiigcci onr methods 
nf tlioiight and concepts of philoHopliy. Quite njiart 
fioni lus Avork on quanta, Planck’s papers and boolts 
on otlier subjects are sufhcienb to place him lu the 
front rank of physicists. 

Koval Mbbal, awarded to Prop, John 
Edbnsor Littlewood. 

Tlio various problems whioh Prof. LfttloAvood has 
Kuocosafulty attacked «ro olmmotensed by tlioir ox- 
treme diddcul^. Into certain pioiieities of primes, 
ill whidi the Riemann Keba-funotion is employed, he 
has penetrated furtlior than any other mathematician. 
Among tlie rMults he lies obtained m this domain 
may be mentioned his proof tluit a conjcotural ex- 
pression given by Qauss for the number of primes 
less than a preaenbed number is false, olthou^i its 
oorroetiiesB is supported by nil empirical evidence for 
numbom up to a thoiwanci million. He lies also ob- 
tamed tlio best-known result givmg tho number of 
primes less tlian a presonbed number. In tlie general 
tlioory n£ series he has obtained various important 
resuite, the most celebrated of whioh is his Taiibcrian 
theorem for power-series. He has done muoli work on 
the general theory of funotions, tho earliest of which 
relates to intogml functions of finite or zero onler. 
Hia theorem that (rougiily) a funotion of suiHciontly 
low order has associated wltli it circles on which its 
minimum is of the same order os its maximum, lies 
led the way to many developnieiits by other mathe- 
maticians. Another striking piece m woric is his 
extension to real sub-hannonio funotions of the 
tlieorom due to Fatou, that on onobUo funotion, 
bonded in tlie unit oirolo, tenets to a limitui^ value 
almost everywhere on tho unit circle. TJie import- 
ance and wultli of tlio results whioh have been pub- 
lished by the portnership of Prof. Hardy and Prof. 
Littlmvood must also be referred to; among the 
siibjoote which tiioy Imve treated aro additive number 
theory, especially Wanng and Goldbacli problems, 
the ttioory of the zota-functiim, Diophontine approxi- 
mation, ^orol theory of series, ana Fourier's series. 

Royal Medal, awarded to Padv. Robert Muir. 

Prof. Muir is particularly distinguished for hia 
pioneer work in tho study of immunity reactions and 
mechanisms at a time wlien the foundations of the 
soienco of immunology were being laid, and the com- 
bining properties of normal and immune sera with 
antigen were being submitted to analysis by test- 
tube methods, Hsoimoiytio systems ware ohia^]^ 
studied and jiroblems oonoemed with the specifioityi 
constitution, and disBooiation of immune bodies and 
with the combining properMea of complements wei| 
attacked by accurate ouaatitativB m^ods. These 
studies by Muir and hte collaborators ore of funiM' 
mental Importonce in the history of the developmiwi 
of the science. Muir's interests, however, have 
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bcmi conOncd to immunology, In tlie Hold ul geiioml 
aid oxpDTimontal imthology he lius mtulo important 
contnbutioii^ to lnio\r]cdge^ and liis lesern'chea on 
(gmurniioiitAl aiifcmia produced by the injection ot 
himiolytic fioinim, and on the legonerative uliangcn 
in tim bon© marrow in roHjionse to infection, nm 
widely known. 

Daw Medal, awaiided to pRor. OitnEHT 
Newtom Lewis 

Prof. Lewis, of tlie Umvorsity of California, is 
iiistiy regaKlod as one of tlie leatlers of modem 
physical chemistry, mainly on acoount of his re- 
inawbio contributions to cheimcal thormodynanurs 
He has been responsible for the development of fresh 
and original methods in attacking the problem ot 
cliemicaT affinity. By tlie skilful utilisation of appro- 
jinato experimental measurements, Lewis and ins 
ioHaboi’ators liave shown how the free energy of a 
groat variety of elements and oompounils oaii bo 
ascertained, and how this mioiitity is related to tlie 
tlionnal and eleotTO-ohemical oliaracteristics of chemi- 
cal leaotions in which these elements and compounds 
ore involv^. It is to Lewis tliat we oive tlie concepts 
of * activity ’ and * activity coefficient *, and recent 
advances, more espooially in our knenviedgo of the 
tliermadjwniic properties of solutions, are the 
direct outcome of the introduotiou and d^elopment 
of th^ ideas. Furtlier, in the closely related neld of 
electrode potinitzals, his work, botli mi the theoretical 
and praolaaBi sides, has been outstanding. Lewis has 
rendered great service to ohemiatry by hia tlieoretiool 
work on deetron condguration, and the bearing of 
this on polarity, valency, and cognate matters. His 
oonaeptfons In this field and his recognition of the 
fu^amental impoTtanoe of tlie electron duplet imve 
greatly influenced ^ development of modem 
ohomical theory. 


liUUllES ^LkOAL, aw \UliLl) lu PttOF HaNS (•lilUER. 

Prof. Geigor, of tin* Viiivoisity ot Tubingen, has 
made many impoituiit t out I'llnit ions to oui Kno^v- 
ledgo of riulioiictivity, Jio wa-j the iirst to exumiiio 
111 detail tlifl scattoiiug of n-piuiicli's by matter Hu 
classical invi'stigntioii, in <iilliil>oi'))'tioii with E. 
Mnraden, on the large angle acnlloiitig ut ti-pnitioles 
111 their passage through imitlor, nut oiilv gave n 
definite cviierimental loiindiitimi tu the nuclear 
theory of tho atom, but uho led to the suirgestioii 
that the p^iporties of an atom tiro delinod by its 
atoniic nr erthnnl nuinbor— a suggestion strikingly 
veiiliod by the investigations of Moseley. Among many 
nottihle resoiuohes in radioactivity, spccinl mforonco 
may ho made to Jih doteriniiintion of tlic rmigos of tiio 
«-puriic}lc 8 from all the radionotive elements with tlie 
greatest iiossilile precision. Fiom those measure- 
ments we ai-c enabled to doduco tho vetocity of ox- 

C ion of tho a-jjarticle from many radioactive 
09. tic disoovored with Nuttall a wninrkable 
relation between the life of a raLlionotive elomont and 
tho voloDity of the a-[)articlo ejected from it. This 
relation, known as tlie Geigcr-Nuttall law, lias an 
intimate bearing on the new fJioories of tlie oonatitu- 
tioii of atomic nuclei. Witli Sir Ernest Rutiiorford, 
Qeiger devised an eleotrio method of counting 
d-pnrtiolos and determined tho number of a-porticles 
emitted by a gram of radium. Latei- Qei^ devised 
a point detector of great sensibility, wliiim could be 
used for counting both a-partioles and /9-partiolas. 
Within the last few years he has sucoeodod in making 
a new type of deteotor, by wliioh the liberation of any 
deotron tbro^hout a oomparativoly laigo volume 
is detected. This beautiful device, which has been 
applied by Geiger himself and by others to the study 
of the penetrating radiation in tlie atmoaphere, 
promises to provide a method of great power for 
extending our knowledge of this radiation. 


Forestry m Kenya Colony.^ 


rpHE Aimuol Eeport o£ tho Forest Deportment in 
-L Ker^a Cobny (to Deo. 31, 18S8) direots atten- 
tion to a fact which is well known in foieslrv 
economics, that onysciiotia set-back to tlieoountiy as 
a wliole, whether due to climate, invasions of pests, 
disease or otlier troubles, will at oneo react on tho 
forest solos and revenue. During the year here 
reviewed, the rains were everywhere much below the 
aver^, and a very serious infestation of locusts 
affooted all parts of the country. The inevitable ooa- 
Hcquencos followed, oa stated m the report : “ Tliese 
two factors brought about a oonsiderable restnotion 
m traile and development of the Colony, wliioh sen- 
ously affected the sfdes of timber and the partial 
drought greatly liandicapped the Department’s plant- 
ing smenies A olieck came to tlie oontinuaus rise 
in revenue sliown smoo 1026, as also in the rate of 
planting, This oheok is, however, regarded as purely 
temporary, 

In the 1620 report the Conservator alluded to the 
fact that, owing to a paucity of staff, it was impossible 
to judge of tiie Colony’s forest position as thay bod no 
dato upon which to compare the annual out with the 
Existing stodc of mature timber in the forests. The 
^^evieiroir of tiiat report in Natdes fully agreed with 
its author that such a position of afioin was^' the most 
imsatisfaotory ospeot of tho forestry position ”, In 
^to of the still existing diffloulties due to an inade- 
quate staff, the past two years have witnessed a de- 
eded effort to deal with the large amount of work 
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oonneoted with surveys of tlio forests and also, it is 
luiderstood, with that importiuit mattei* of stook map- 
ping, liowever roughly, tlie growing stock of the 
reserves which 01*0 subioot to folliugB. 

To tlie public outsioo Kenya, tlie most iiitorestii^ 
factor oonneoted with the forestry of tlic Colony is 
tlie well-known so-called pencil cedar (Juntoenis 
prooem), in which the report shows there was a lorm 
export, namely, 39,661 cub. ft., as compared with 
18,648 cub. ft. in the previous year. 

" The outlook of tins trade ”, sim the Conservator, 
“ appears to bebriglit, provided onfy carefully selected, 
acourafely sawn, and thoroughly seasoned slats are 
shipped and tlie price is moderate, A procsss has been 
dev^ped in England for rapid treatment of the slats 
which appears to be most suooessful in seasoning and 
at the some time slight^ softoning the wood. The 
process appears to be a valuable one, which dumld 
help tlie trade oonsidorobly, Provided, however, the 
slats are oai'ef uUy selected and thoroughly air seasdiied, 
i.e. Bcientifloally ataokedunderprope^regulatodqoja^^ 
dittons of air and moistiire for, say, twdvs 
the wood appears to be entir^ suitabb for penim 
monulaoture without artifloial treatmodt. 

” It Issaid tiiat the prepwatoiy treatment of cedar 
subetitiites has made such improwent reoeutk that 
these substitutes now oompwe very favourably in 
quitilty Tpitb oadar. , It is not heiliOTed that ^e 
woods oan aver bo dven quite tho unique ptopsutias 
of oedoCi but thecsls no doubt that cedar slata will 
have to bs very carefully produeed and at a oom- 

paratit^bwpriosiftheyaietooompetosuQpesBhilly,’* 
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It is II ivlii'f tn Ivunw tluit tlw w ol 

or}iii[f)i) tlwt (Iw'ii’' Jin' voiy eoDSifbiaWp (tuiuihfcio*i 
III iK’iicil fuilar 111 tlitt (^lony, but that tlio survoy of 
tli(so IS «nll vf*ry to, ovislijiff Hiuviiulla 

witli ci’tlni* oimre-winns cau Hnp|ily any iinmwUiito 
(h’ltnmdti, «ijd it is liojMsi m t-lio iimi’ /iitiiri' to havo 
iul'ih ivaily for oNiiloitaliun. 

3Ii H. M. Oardiirr, ulio w mnr fcJio |«>riiwiipnt, 
C'oiifii*i‘viitor, mill hia onici'is may Iw confiratuliitucl 
(III a whicli slitiwa rr«I puiffi ihi, ia evitloiitly 


uu optmiirtt, for tli0 following extiaot «hm\s that ho 
huft boon til)lo to jjorepivp aome bonolit to foifstry m 
,tho Colony na a I'eault of tho ])ast (bought. Ho writes; 
“ Tho oneaiitisfactoiy i-esiilt of tho ih-oiiglit coiidiiiong 
|u*evmliiiK (luring tho year was the very groat ineroaso 
111 tho luildic intoi’est in fori*«ti'y. Tho pmstui'iitioa 
of tho oKiatiug furoats and tlio inrronao of tioo iilanting 
Ixjtb on piililio and privnto Jaiul liavo boconio inattois 
ot iiuhlic tlisotwaion throughout tlio Colony, whidi can 
i-osiilt in nothing but good.” 


Physics in Fuel Problems. 


T^R. Ji. UNllKH, I)iii‘itcir of Kuol Uos«‘airli, 
^ ' tU'livcicd miu of I ho imhlic lootiiws on pliysit-'s 
111 indu#.tjy ivliich nio luiaiigi-d li\ tho lustitiito of 
Phvrtw S on Nuv. 27, tailing m liU aulijoft ‘ I'liymco m 
Holiition lo tliP CtJlisidiDii of Kiirl ”, Apart tiom tho 
giwit dovi’lopiiioiit of phywral iiistrunionta tin tho 
OKiitio] of fuolawiijg «p]i]inJK‘i's, physirji ojitcrd into 
tho study of most iiifibieinsof proiauatum, tieiitinont, 
and iitiliWd inn of inn) 

TJio mici-ortoopo hiis hpon offcctivoly onlistod in tho 
o\(itniiiutiouof ruul, both ioi' tlw study of Him sootinns 
by tranHinitteil light, whoroby tho inoiu rpsistant plant 
i«iiiaiiifi ani mado vjNjblofnr idontilii^ition, and for tile 
investigation of pnlisheil avirfncoa by roflocted light. 
X.niy piiotograpliy «s Jovolo|}od by Kemp Iws 
inovetl veiy iisofnl in revealing tlio ilintribnticai, 
iiiitiin), and amoinit of ash in coni, infommtion giving 
a iratiy guidnncio a« tn tho proapoctH of * waslung ’ a 
roul to iin|iravo ita mirtli. Again, by means «£ the 
X-ray ancctminotw, gmphito hi» buen idciitifiod in 
rokcs of d#sx«it tytics, and it has bixm found 
piwsiblo to pormlato tho hIxo of tho graphito prystals 
with the roiustivity of tho roJa-s as dotomiiiiod by 
a i'honncnl method used at tho Fuel Itcsouroh 
Etatam, 

All processes of coal ideamug uopeiul on utilising 
diffpront'os botweun tlm pliysical proportios of tho coal 
ttiid tho impurity to ofieot ii aoiiaiution, Diftorpneo 
in ilfiMity, »b.«, slwpo, friotion, resiiioiicy, and siirfaco 
teinuon to water liavo all boon used for this piuiioso. 
These applications wei-o illustroted by desfU’iption of 


the princiiilea of the different inethuda of Mot (iml diy 
oleuiuiig 

i)i Lttiwlw rpferrod to tlio influeneo of tlio miiniier 
in which liout is anplieil oil tlie process of carbunisa. 
turn m lutortrt, and tliou turaecl to the iiJiysieal pija, 
eipliw of tho utiliHutioii of fuel. In order to reduce tho 
si/o of tlie Combustion chamber of funinetw ilml by 
pulvonsccl fuel, it has been eonmdei'od aclvisablo to 
01 ‘CMte tiiibiiloneo m tlie Bro gases. Dr, Lander (jiic,). 
tioned wliother iincoiltrolleil turbuloneo will prove so 
aatiafaetory a solution as to obtain stable stroanidiae 
motion of air, and to induce tlie particles of fuel to 
move aoi'oss the stmam lino m a controlled manner • 
tliis might poi'baps be attained by giving a vortical 
motion to the air admitted at Hie perimeter of dui 
ohambor while the products are withdraivn ivxia%. 
Tile fuel would be admitted at any convenient point 
or points, and tlie portielos would be compelled to 
ci'oss tliQ stream lines m a stable manner, 

Tlie physics of the fuel flved fiitnace is oomplicatcil 
by tlie faot tliat it involves transfer of lient from 
moving gases. Unfortmmtely, the oomplicatioiis nro 
atioli as to prevent tho treatment of Hie problem hy 
^modola’, as m aorodyiiamioal roaoarcli. In such 
fimiacoa, in addition to the flow of combustion gases, 
heat intei'olmngo by conduction, forced aiul natural 
oonvootion, and radiation are oocumng. 8o com- 
plox are the conditions that reliance has uaiially to bo 

E laced on empirical formula) of limited applicftfion, 
lit progress is being infulo to place these on a more 
fundamental basis. H. J. K. 


Undulant Fever in 

TTNDITLANT fovar was w'garded thirty yoiua ago 
(U) a sub-tmpioal disease alinoab ooiiHuod to the 
.Mcditerniiican coastdino and islands ; Wee tlie old 
luimo of Mpdlterranouu or Hlalta {over apjilied to the 
disease. It luis now been ivcogniHcd in every oon* 
tinent, with the poasihlo exception of Australia. 

Tho causiitivo mipro-organfaiii of uudulunt fever 
iri u microcomiH (ilf. iwc/ifciiflia), first desenbed by 
linico in (though some rcgnnl it ns a luiciUiisb 
and is siirciid almost entirely by goats’ imih. tii 
1807, Bang of Copejihogou dcHoriixurimder tlio name 
BuciHaa ffliiorfaa a luicro-orgauisni oausativo of oon- 
ttigiouH abortimi in cattle. Rcscarijli during tlie lost 
few years lias directi'd attention to the oUkio similunty 
botAveen M, and H. aboHinit anil iiuisinnch 

us K. abwtm is frorjiicntly ])teseiit m emvs’ milk, the 
(piostion has oriiten wheUier this organism may not 
ouiiso H form of iindiiUnt fever in man. As a result 
nf elnse (ilimcal fuul bocteriolcwical study of cases of 
irrcgiilai^ fever oomirring in Oi-oat Britain, on the 
Continent, and in America, it litis boon shown that 
man is occnsiomilly infected witli the onntiigious 
abortion organism witli tho production of a form of 
undnlont fever. 
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England and Wales. 

An exhaustive leiiort on tho subject by Cant. 
Dalrymple-Chamnnoya has been issued by tlio 
Miuistiy of Health (” Undulant Fever." Mepa, oa 
Pub. Health and Med. Subjectst Ko. 60. Linidon: 
H.M. Stationery Oflice, la. 6d. net), and it is found 
that at least autliontio cases of undulant fever in 
man caused by tho abortus variety of the organism 
have oriainatod in England, Many cases liavo been 
described in Donmork, some in Oermnny, and a 
number in America (306 oases this year, according to 
a Daihj (Science ifem Bull, issued by Science Service, 
Washington, D.C. ). Contagious abortion is also wide* 
spread among animate other tlian the cow, immely. 
tlie slieop, pig, goat, horse, and dog, the causative 
orgontems being of the abortus type, but sometimes 
presenting minute difiorences, so tlmt several varteties 
exist. 

Dr. Forest Huddteson hos publislied a valuable 
contribution on the clifEerentdauon of these vorieMes, 
or Bpooies as he prefers to call them (TecAHioolJSuIl., 
Ko. 100, 1920. Agricultural Bxperimeiit Btation, 
Miohigen State CoUege), The oiganisins are pteosd 
in a genua JBruotXla, ^ch is divide Into three main 
species, nameilyf Br. dboftua (Bong), Br, sias (Trauah 
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niul Br. meUtemi (Unioo), iw tlioy hIiow (listiiiei, ■ 
(lift'oroncoa fnmi one anotltor Some O-D per cent of | 
jwinplea of En)jlish milk etintiun Ur. aboHuH, yut j 
ymlulnnt. fever fi-om tliw soiireo m u niiitj- Tlio 
explanation of thia appnroiit (inoinaly mny bo tlmt 
thw organism w of low vii’iilein'O for innii. Thus, it 
irfdiiiciilt to infect monkeys with Br abortm, wlieroHs 
both Ur. mehtetms nnrl siHtf aie higlily iiifcctivo for 
this antnuil. Tlie Amencane nro, therefore, (iiKjxisod 
to attaeii more iin]>ortRiieo to tlio {>oi'OJi)e than to 
tiio cattle strain of Urucella ns a source of uiululiint 
fever in man derived from animals otlioi than the 
goat. 

University and Educational Intelligence. 

C'amhuidcie.— T he Vice-Clnmcellor iuis nniiounewl 
that ho has appomtod Prof. Hermann Weyl, piofessoi 
of higher mathematics in tho TechiiK^al High ijehool, 
SSnvieli, to be lootiirer on Mr. House Hall’s foundiitioii 
for tlie present aoiitlemical year, 

EniiTBPitair.— At tlio meeting of tho University 
Court on Monday, Nov. 2f3, on tho i-ceoinmeiKlation 
of tho Seiuitns, Dr. J. E. Macken/io, iviuler in obein- 
istiy, was apnomted to inoinberHlup of the Henntiis, 
and Dr. 0, 11. O’Donoghuo, loctiii’er m /oology, was 
nigiointcd render with a seat on the Faculty of 
ISoionco. 

JIanghestbii.— The following honorary research 
follows have been npiiointodi Dr. W. L. Duh^'O 
(Louvain), in iihysiologyj Mrs. Wright Baker 
(Manchester), in liotnny ; Miss Isahol Coolcson 
(Molboiime), in botany ; Dr. 8te})heii Ni\ray*S/ab6 
(Biidopost), in physics j Pi-of. Linus Pauling {Pasa- 
dena, Californui), in physics j Mr. Joseph West 
(Manolicstor), in physics, 

Jlr. Harokl Wallmou has been oloctod to a Besearch 
Studentship iii Botany. 


At tlio annual meeting of the oourt of governors of 
tile London Sciviol of flygione and T'topicnl Medicine, 
held on Nov, 27, tho board of managoraont of tho 
School presented its flftli annual I'oport. Tn tho 

C under review, otidocl July SI, 1820, tlie new 
Q of the School, its equipment, and the develop- 
ment of its organisation advanced steadily towawls 
oomplotion, and on July 18 tlio Pidnoo of Wales 
formally opened the now building. Special reference 
is made in tho i^ort to tho new conrso of study 
dt>signed to pro^Hiro candidates for the examination 
for the diplomas in public health, and espooially tho 
now aoademio diploma instituted tliis year by the 
Umvorsity of London. This course is plaimod in a 
broad, practical spirit, and ^ves pi'onuse of a grant 
advance on anything whicli has hitherto been 
Bystematienlly attempted with regard to public health 
teaching. Two loave centres of public liealtli ad- 
ministration have been secured as domonstiution 
onms, on advisory committee of expoi’ts of tlie firot 
standing m tho publio healtli service appointed, and 
a solieme of special lectures anim^. The ooimaes 
of study in tropical medicine and hygiene are main- 
tained at a hi^i level, and include a speoial short 
00UI80 in hygiene for business or professional mai 
wid vmmen iiroceeding to the tropics. The Univer- 
wy Grants Committee lias intimated that the 
^i^ury has sanctioned a recurrent gront-in-md at 
me rate of £40,000 a year, but impresaes upon the 
School the necessity for taking all possible steps to 
Beouie on increased private income from the Colonies, 
public or private aubaotiptione, and in other 
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Calendar of Patent Records. 

December 8, 1823 — 'I'iif wiiti'ipi'fiofiiig uKhHfry 
datra from the patwit jriaiiti’il tu I'limlc-. MiU'lntO'sli 
foi hw ‘‘ procoDsaud niiuuiliK liiii« the ti'xturcs 

01 homp, flax, wool, cdtioj), ujuj m)),, jiiul'a]n>Irvitlu»r, 
paper, and other aiilwtaii<-0'<. iiiu,\ he ivmk'ioil iiuiutvi- 
ous to water and air ”, the «iiculi<tiiiiiii ot whicli was 
oiiiollcd on Doc. 8, 1 S 2 .S Tin* ] unrixr., u Inch (onsiKtcd 
111 placing a shoot of rubber (toiiiie-d by cli^i^olving 
smiiH pieces of rubber 111 nnphtlia and allowing tho 
solvent to ovapomto) between tuo layoia of fabiic, 
I was voiy siiocesifiil, and Mucliitosli’s goods quickly 
I iittftineil n high icputation 

I December 9, iSiS.—Tlio original gas-meter of 
I BnmueJ Clf^g was fwtMited on Doc 1), ISlfi. Tlio 
I apparatus consistoil of a lotating wlioul \\ ith a hollow 
mil cuuiioctoil by hollow arms uitli iiilel and outlet 
pnsHagca for the gns in the iixlc, ami jmivided with a 
water seal u Inch closed tho inlet and opened tho out lot 
at tho proper moment so limb the imnibor of lovolu- 
tioiw ot tho wheel was a inca-iira of tlm quantity of 
gas imssiiig through. It was greiidy iniiwovcd Inter, 
hut did not become oommcrcially sucecssfiil until 
towards the eiul of the patent toim. Tlio validity of 
tho jiatont mis cstablisheii in tho courts 111 an octicii 
for infringement. 

Decembei 10, 1779.^ James Keir, F.H.S,, doctor, 
soldier, inanufactuivi', and choniist, was grantn.! a 
patent on Dec, 10, 1770, for “a compound motal 
curable of bemg forged, more fit for tho making of 
bolts, nails, aiuf sheathing for shins than any motal 
lieretoforo used for those purposes^*. Tlie now alloy 
—which oontamed C4 ])or cent copper, 40*6 per cent 
sine, and 6*6 Tier coiit iron— was brought to tho atten- 
tion of the Admiralty by MfttJioiv Boidtoii (who called 
himself tho joint invotitor), and a Bhii>— the Jwno 
frigate-^as placed at KoiPs disposal for a trial. 
The leqiusito number of plates and bolts were nuiilo, 
but there is no furtliei* record of tlie exporimont. 
Koir’s metal does not appear to liavo been referred 
to in the litigation on the Muntz motal imtont sixty 
or so yeoi’s Inter. 

December 10, 1782.— The '* now invented motliod 
of making small sliot solid throughout and perfootly 
gbbular m fonii ” by pouring tho incited metal from 
a height into water was jratentecl by William Watts, 
a plumber of Bnstol, on Deo. 10, 1782. Tlio process 
was adopted with siicoass and was m general use by 
the end of the coiitiiiy, 

December 10, i84S.~Tho first luieinnatie tyro was 
jiateiited by Hubert William Tliomson on Deo, 10, 
1846, Olid consisted of a hollow belt comnosod of 
several thicknossos of canvas saturated with rubber 
solution and cemented together, the whole being then 
vulcanised. Tlio cover was of leather. A sot of the 
tyres is said to have run for 1200 miles witliout de* 
t^oration. Dimlop’a patent, on wliioli tho iireaent 
industiy is based, was not granted until 43 yenis later. 

December ii, 1863.— The ammonia-soda method of 
making sodium carbonate was made oommeroially 
successful by the process invented by Ei'nesb Solviw 
and patentm by him in Great Britain on Deo. 11, 
1863. A factory wea opened at Charleroi in 1866, exid 
the industiy quickly became establfdied cnid finally 
ousted the Leblo^ process. Brunner,* Mond and Cb.; 
at their works at Nomwiok, were the first in ISngleiid 
to adopt the new process, 

December js, j885.~The inoondeacent ^ mantle 
was patented in Great Britain by the late Earl Auer 
von Welj^aoh of Vienna, the inventor, on Deo. J2, 
1886. TheJhstroentJatoreaobEndfuulwaBbfoilj^ 
over in a biid-oage by a woman, nmo rafhHed..jtapdt:;, 
the cage go out cfherWds dudng the 
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Societies and Academics. 

London 

Miiieralogical Society, E. Tilley. Oii'.fttw- 
fiti', a iH'W miiH'itil from Sewt lh!l, Co Antnm (with 
r'lifiinii-iil 111 mlyhi'i I ly il r. M 1 1 I l‘‘.V ) Th w mm imiiio. 
fliiiiii muu’nil, with cotninwition tlCiiO ISiOj . HC'Oj, 
ijirmu III tho coiitin't, zono Ih-Iwi'imi tin- ciialk mid 
tfi'Uury dolm-ito, from wluVIi aiioflior new iinneiid, 
larmto, was recently diwribr'd (.l/m Maj?., vol 22, 
p. 77).— F. Coles Phillips ■ t)n the eumiiositnm-plaiio 
of [OlOl-tw’iiiH in tliH ucid pUiniucliwes In the true 
ponelitio twin, tho niolinntioii of tho viiriiible euin- 
piHitiou-iiIniifl for difforoiit (-onipOHition in emicctly 
f(lvcu by Wiiliiiif?’K ourvo. T. Hiirth’s eoiiitliision 
thiit tlicro is no i-emilftr vonatioii ih not jnstithiblo, 
tiiid lesults jmrtly fiom c'OufiiHion with otlior twiu- 
IttWrt suuli ns thut of uuliiio A, Tlio iioriclmo twin 
Hhould ho of fivtiUBiit occiUTonco in tlio omhiHino 
fioliista.—M, H. Hey; On tho vnimtioii of aplionl 
urnjioi'tios with oIioiiiicaI oowiliosiliion in tho rlinduiiito- 
liuatainito fierii's. A eoniploto option] Htiidy of thvQo 
nmilyserl nwinbora of tho rhodoiiito-biiHtainito soiion, 
with tlio dotn nvnilablo from tlio htmaturo, ahowA 
Mgular vnrintUm in tho optioiil propoi'tioB nnd 
mitio gravity with ohmigo iu hmo eoutont. — 
Coles Phillips: A ])rchmmary nreoimt of soino 
niinoniloeiral ami vlicmicol ohnngoa imhicod by pro- 
grcflstvo inohtmortdiism in tho Grooii 13od group of 
tho ScottiBh Dalrothnn. Aiinlysos prove tho arcon 
Bodfl to ho II truly isochoinionl aorieH m roapoct of tho 
eonstituonta Rigmflcnnt in iirogroasivo moturaoriihism. 
Tho cailiesfc'fnrtncil plagioulaso ih pure olliito, but a 
pFOgiosAivo entiy of tho nnorfclijto ziioloniilo cnzi bo 
traced. Tho adjmtuient to oqmlilirium w apparently 
close, nil tho reeouHtitiited plngioclaso of n given rotjk 
having the sanio composition. In tlio highest grades 
tho felopai is a nicihiim fintloHino. Similar varialioiifl 
ivitli iiioroasiiig grade ore found in ttie associated 
opidioritca. Tiio onrhedt-furinod greoidsh micaaouH 
mineral is n true potash mica, which undergoes 
inoHittPe in FoO in highor i^railos, Hornblende appeara 
in the olilorito-rone only m rocks lew in potash. 

Optical Society! Nov. U.— A. G, Frewiii ; (1) TIk) 
HuscU optometor (oyo roftnotor) (losigned Iiy Prof, 
Thorner i (2) A glnro-fl'ro, rcfloxlcss, Rboi’ooscopio 
hand ophthalmoscopo, Tlio now oplitliainn iscopo has 
n oojiciivo nitri'or ’ndiicii fnciisea a suiireo of Jiglit on 
tho lower jnirt of the patioiit's dilated pupil. TJio 

X ioal system is such that tho two pupils of tlio 
ervor oro conjugate witli two separated points just 
uhnvo tho in ingc of the light, Tlio notion is thus siinilnr 
to that of A jintiecinan pooriuji through u small window* 
1)11110 into u dark loom wliiofi Im illuinmutcs with his 
tmllViyo, 

PAtirs. 

Academy of Sriences, Oet. 38.— A. Cotton; Tho 
problem of tiHyiiiniofria synfhesiH mid tho coinbiiusl 
notiims of polmi^oil light mid of n inagnotiu llukl on 
fltirtiuti phr>togriiithi» iilutos -Georges Claude ; Tlie 
firftii nttoinpta to realise at (’uliii ii Claude^Iiiaioiiciot 
appHratiis. An iiueounti with photographs, of tho 
fint iiuHfiecoHsfnl nttompt to Imiiicli a tube, 2 metres 
m diameter and 2 kilometres long, in tlio bay of 
Matonzas, Cuba.— Pierre Weiss and R. Forrer : Tho 
magnotisation to saturation of foiFoeobaltfl mid tho 
Btumio moments of inm and of cohult. Tiio mag- 
notisatjon to Batiimtinn of 3d cobalt-iron a/lciys, 
ranging from 0 to 100 per cent cobalt, is dosoribod. 
Tho results a» given graii)iioally.-^J. Herbrand : Tim 
limited solutions of certain functional equations, — 
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P. Dubrcil Soiuu cuinploiiiutiTs io Uio llinoiy of 
Niethor.— J. A Lappo-Damlevski . Tho explicit- c\. 
pi'CHsious of tlie mvarmnts of a nionotliumo gmup of a 
sy^tom of Iiiionr iLilYorimtiiil oipiations with arljitiary 
iiitioiial rnollii!]oiits,~N. Andrd Roussel ; Ti]ogf»n>ial. 
iflcd pnmitivo of n fnnotion —Victor V&lcovici . Tho 
gi'tininhsiition of thu thcorciii of onci'gy. — ^Joseph 
Pdris : Coiicnrniiig tho fnndamciitul proliioni ol tlio 
tlipoiy of voilim —William Loth . ifomnrlw on the 
guidmg of ships or noiopliiiios by dirodotl waves — 
L Ddeoinbe 'J'iio niociittiii'siti of utnission and Moldo’s 
ovpeniiionl,— Paul Jayles ; Tho nlccti’olyhi* ohlonnu- 
tioii of bc'tixuiio in methyl nluohol solutiDii. JSloctio. 
lysift wilbout VL diftplmigiu gave inonochloilioii/ono ns 
tlio nuiin ju'odui't with a anmll piopoition of lionzono 
hovnchlotido T'ho same luoducts wore obtained m 
highor yiold« using ii dinphrnLnii.— M Laporte mul La 
Goldstein. Activation in the rare gnsos— A Gillet 
nnd D. Guirchfcld : The existence of u choiiupiil 
oqtiihbi'iuin in aiitosidation. In tlic du-ect oxidation 
hy oxygon gas, in nir, exjiorinionts aro doscribi'd m 
Hiippoi't 1)1 tlio view tliat tlioie exists for each tran* 
piM’iitniD nn onuilibninn pi'ossuni of oxygon below 
which no fixation of oxygon upon the luitoxidisalilo 
liody takes place.— Rend Dubnsay mul Albert Saint- 
Maxen i Tlio autoxidotiun of liydroquinoiie. Monsiire- 
moats giving the rate of oxidation of sohitions of 
hydroqmnoiio ns a function of ^H. — Mme Ramart.. 
Lucas nnd J, Hoch ; The eomparative stability of tlio 
ethylonio stereoisomers mul syntheses by iiltrn-viulot 
rays.— Gaston Raplii ; Tim action of some dioxides 
on very dilute aqueous solutions of potassium ucr- 
inaugonato,— L. Palfray mid B. Rothsteln: Ho 
lialogon donvativos of 1*4 cyclohexanodiol (qiunitc). 
Tlioso can bo obtained by the interaction of quinito 
and halogen acid.— A. Pereira Forjas ; Tlio spectio- 
chemistry of Portuguese mineral waters. Tlio water 
of Cambres. In addition to tlio ions ilotooted by 
ordmaiy clmmical motlioda, tlie spectroscope revealed 
the presence of radium, lead, uranuim, vanadium, 
zino, co^ipor, gornumium, and imsadily thallium.— 
Daniel Chalonge and F. W. Paul Gfitz ; Diurnal and 
nocturnal moasnroments of tlio qiuuitity of ozone 
aontaiiicd in tho upper atmosphere, klcosureinents 
made at Paris ami at Arosa by tho speotrographic 
inothod, sliowod that at tliese places tlio jiresonce or 
absenoo of tho sun caused no notablo oliango in tho 
thickness of tlio ozone layer.— A, Guillaume! Tlai 
nlknloul losses in the course of drying plants under 
vurieil conditions.— Jules Amar: Theliomomeio co- 
ofHciciit And its applications, — F. Obaton t iHie rela- 
tion botween tlio iintiiro of tho ghioidos of Sterigmato^ 
cyatis nigra and that of Uie sugars supplied to it. 
Thoro is a con-oktion botween tlio nature of tlio 
prodiiot mode by the Sterigmatocijstia and tho sugar 
Hiipplied as foorl to tlie myeohom. Tliis roktiim is 
moio murlwd botweuii gUujase and tfoludose than 
betwoou lajvulose and mannitol. — H, Pinau and G. 
Tanret: TIio mormiry reduoiug power of normal 
urine. The moi-cury reduoing hgiiro, although ad- 
mittedly arbitrary, furnishes data which may bo of 
service in tlio examination of iirino, — R. Fosse, A. 
Brunei, and P. de Greve : Allantoinase and the origin 
of allnntoiu acid in plantfl.— G. Ramon ; Tlio produo* 
tioii of a very notive diiihtlierio toxin. The usual 
method of pri^ratinn is morli^ by the fldditioa of a 
rortnin proportion of gltiooso, A toxin of high aotivity 
is obtaiucif, 

Adelaidb. 

Royal Society of South Australia, Oot. 10. — Thomas 
T, Colquhouni Polarity in Ccuimrina pafucAwn 
Portions of bark of a young tree were removed, turned 
ondforendondrograrted. The resultant shoots were 
tested for growth of roots unsuocessfuUy. The grafts 
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ucio ivmovcrl and sectioned, tho junctinn between 
tluj iioniutl wood and inverted wood beiiijif marked 
by abnormal twisting of the triioliie and trachials, 
suggesting that translocation olfects roquiied the saino 
orientation of the conducting strands.— J. G. Woods ; 
Flonstics and ecology of tlie malleo. Tlie mntleo is a 
transition region b^woen the aavannah foiests of the 
HOiitlicru wettoi' districts anrl tlie BFeniian or noithern 
commimitics of saltbush and mulga. The geogmphicul 
range of the chief tiee species spp ) is 

sliariily limited by tlio 30-incli isohyot in tlie south 
ami the 8-inoli isohyet in the north. In Nef\v South 
Wales its northern limit is determined by the nortliorn 
limit of winter rains. Tlie sods are nil alkaline (pH 
about 8'0) and all contain noilular travertine liiue- 
stono. Analysis of tho growth forms gives u spectrum 
^rni'ing proponderance of woody shrubs and uridor- 
shrubs of pronotiiiced aoleiophyll type and with a 
largo thorepiiytio dement. Of the total numbei of 
speoios only about 25 per cent are coiitliied to tho 
malleo ; tlio rest are migi'ants horn the uortliern and 
sonthem communities. — Albert M. Elston : Australian 
Colooptera (Part 6). Names and describes three new 
species of Elatericlm and one new genus and seven 
new speotos of CloridHi. 

CUrE Town. 

Royal Society of South Africa, Sept, 2fi,— J. C, 
Vogel : The causo of tlio Itusaell effect observed in 
oils. On exposing moist staroli potassimn iodule paper 
near oils df animal, vegetable, and mineral ori^n, 
iocUno atoms develop. The int^sitiea of the staine 
produced hy difforent oils are proportional to the 
mtenatiea with wJiidi they act on pbotogra/iliic plates 
exposed near them (Hiissdl effect). The reaction only 
ti^oB place in the presence of oxygen. The liberation 
of lodnio is duo to the liberation of volatile oxidation 
products consisting of normal fatty acids containing 
four or more carbon atoms. The Bussell effect and 
tho supposed pliotoaotivity of oils is due to the 
reduoing properties of the vapours of these acids. — 
H. Spencer. Jones: The seoulor variations of the 
orbital dommits of the inner planets. Beoent doter- 
minations of the cliange in the obliquity of the 

a le indicate on appreoiablo correction to New* 
's value, which can be accounted for by an 
error m his adopted mass of Venus, If tlie revised 
mass of Venus is adopted, the mass of the earth 
deduced from the secuW variations of tlie orbital 
elements oorres^ds to a still smaller value of the 
Bolor parallox, The discordance can bo traced to the 
motion of the node of Venus upon wliioh tho mass 
of the earth obtained from the seoulor variations 
almost entirely depends. With the most probable 
Wttein of masses, the disoordonoe between the , 
observed and theoretical motions is six times tlie | 
probable error. Tlio motion of the node of Vaiua is 
tho only nrniaming outstanding disoordonoe between 
theory and ohservation in the planetary elements.— 
B. de St. J. van der Riet ond G. W. B. van der Llngen i 
The wax of tho rhenoster btisli Meno- 

fieralfis). The air'dxy tips of Rhenoster bum collected 
at StdlenboBch were found to yield on extraction with 
volatile oiganio solvents uii to about 10 per cent of 
wax-like material. Tho yield and nature of the * wax ’ 
vaned aoeording to the solvent used for extraction.— 
F. C. Cawston : Tlie problem of the ventilation of 
iron roofs in the tro^. The present system of 
venWating iron roofs is very inadequate and a oowl 
<01 the summit is insuffloient unless there is a oorre- 
spandjng provision of air inlet, T^is inlet should be 
pTOyiclad by means of a ventilating shaft inserted on 
a slant at each comer of the roof to supplement 
adventitious draughts, 
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W. Wiliams Actum ot nitiu ttud uii liih.vilropml. 
lammo. Cyclical i»niimi,\ aimms ol tin- leiiloiio senes 
with the NHj group in tlm miIi' elmiri nro able, Uko 
tho poljmiotliyleno pinimi,\ niium-*, iiiidfi' tlw m- 
fliienco of nitric acid, to isomni'ir with the mcieaso 
m the cycle by one atom of cmlupti —V. Feofilaktov : 
Tho condenHatioii of pyruvic m id \\ ith foininldoliyilo 
m tlio jircsoiice of sulphuric aciil Tlie u.<iiul idea, tliat 
the prediict of the coiulensatiou in ii totininothylciio- 
I 1 : 3-<lioxalic aeid, namely, CgH„Og, i-i eriTnicaus ; 
there aic two piorluets, and ouo of them, nustaken 
for CgHgOg, ho'. iictually tho formula C’gH.O, luul tlio 
structure of h methyloiie-biH-a-totioiuc acid.— B, 
Numerov and N. Samsonov . Results of griu'imctrio 
observations iiiailo m 1028 near Lake naskimtchak. 
A gravitational Huivey of the area i evealexl tlio | ireseneo 
of seveial anomalies which must dojjciul on tho goo- 
logical strata, hut tho urea sui veyod was not snlticiently 
exteiisivo, — B. Numerov and B. Kozlovskij : Resulta 
of gravimetric observations made in 1027-28 m the 
Emba area. MiniimitnH of gravitational force m tlio 
area surveyed eonospond to tlie places ivhore moi« 
ancient strata, namely, Pennotnassic, come near tho 
surface, while the oil-beai‘ing strata aie somewhat 
romoved fiom them. The gi'catest negative anomoly 
mdicatOB the presence of salt-beanug strata.— H. 
Nasonov: Notes on Fhlehotonuia (5). A giwlual 
inci’easo in the numbers of sand-flies m the Crimea 
which has been observed durmg tlio Inst fifty years 
la due to the gradual progreasive desiccation of the 
peninsula canned by the oeforeBtation of the Yaiia 
jnoiintajjis,— P. Schmidt; TJie suhfiunily BJepaihim 
(Pisces, Cottidco) in the Paoiflo. The following forms 
Occur in the Nortili Paoiflo : Bkpsiaa cirrhoaua Poll,, 
B. drrhosua shsp. ii!rffCMCt/a Janl. and Starks; B. 
hiUhwa CV. {^HisHocouus btlobus C,V.)i NauhcA- 
oouhjaadatm Gir, ( &iNa«ii«(KM pribiloviua Jord, 
and Gilbert), 

Paaquis, 

Csech (Bohemian) Academy of Sciences and Arts 
(Second Class, Natural Soiences and Medidne), Oot. 
IS.— Dr, Sedl&fikov&i Influence of oholine on the 
glyooregulation of tisaues,— V. VondriSek : Charac- 
torology from the medical viewpoint.— A. Jilek and 
J. Lukas ! Eleotroonalytioal determination of thallium 
B8 thflUio oxide. The anodio deposit from solutiona 
of thallouB mtrate in presence of liydrofluorio add 
and hydrogen peroxide oousiata praotioally of TI|0.* 
HF; this may seive for quantitative estimation; m 
tiie presence of alkali salts the results axe somewhat 
higher.— K. Kavlna : Viresoenoe of flowers of Anuria- 
CU8 cir^olitm Hoffm. siibi^eo. triohoapmm Sdnilt,— 
R, Slmflnek : The resiatanoe of ele^olytes to high 
frequency oscillating ourrents. In an osoiUating 
edrouit the presence of deotrolyte inoreoses its high 
frequenqy leflistonoe. It was measured at wave- 
longtiiB d 600, 800, 160 metres nod oompBied with 
the value oalonloted from J. J, Tbamsone formula; 
tile agreement was satiafaoto^. The method is 
deotrodeless.— K. Koutskjf: The quadratlo ohor- 
aotOT of nuznbero and the ffeneralisotion of a certain 
Lagrange rule of the partitim of miadTatio residuea.— 
J. Rasch ; Influenoe of fatty acids on the maximum 
of cuimt duo to atmospliarlo oxygen in eleotro|yaiB 
with the dropping meroury oathoda, The mm- 
rr\n m is greater the ionic oonoeintration Is ca. 
0'6xl0'*;», as in solutions of strong deotrolyteB, 
Undisaodated moleoulea have tba greater effect in sup- 
pressing the maximum the higher the odd ; onions ol 
Weraoida are indifferent like those (ff stivug dsoi^ 
lyteaj palmitate and stearate molecules and idU| 
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liavo gtf'at ttnjipros^iDr autivity, duo to tlioii ubuorm- 
nlJy great adsortmbihty. Ibrora tlio fiuiijirt’Asur notion 
a mcnsiire fur tho adMirbabiUty uf tliu lU'ida in 
the im'roiiry’Snliitum intorfflRO is dwivwl.—MiloTl* 
do7 : JiiHiii'iit’O rrf rndnim rays on thu uhontlnouaino 
of v/^otrtblo Piial : Mufcbioii fiinotioiis,— 

E. VotoiEek uiul S. Malschta : A iio\(r tninsition from 
aiignw to tho furnuts group. TriinHitiun of fi'koto* 
iJminiiodaotoiio into tlm methyl eator of tho inothoxy* 
methyl •furnuR'Carboxylio aotd hns boon offectod by 
Tuotliyl nbniioldiul iiyilrooiilurii'noitJ.—L, Borovansfcy- 
0. HnivkoTsk^; Oroutli of tho Imily mul tho pro- 
grcsaioiL of ossiflontion lu liuys from birth up to 
uiiiotcon yoara of ngo, 

^ Nov, 8,~ 0, Tomitek aikI A. J&iiskjf ; Dotorininn- 
tion of linlngoindiN in pu'sence of Hiilpliitcs, Jn 
Rolutioiia of the iiunnal Hiilpbitrs only tliu inilido ciiii 
bo oxAotly i^tininti'il ; in the ])U‘sunua of biHiilplutoa 
tho broiiiidn is also O'uictly dotorniiiiAblo ; m fmriy 
ncidio KulutioiirfAll tUo tht'uo lialidoa aro clotorminublo. 
^ 0. Tomfich Aiul A. Jiinsky ; TJio rlotorjiiiuiitioii of 
ioiluU'rf mill Itroinidos iii chlorulos. Traces of iodide 
can ho oHtiiimt<Gil rliroctly by silver evun in solutions 
contfliitiiig 1 inipu. I' per htro of a 10 per cent NbCI 
wlutinii. Whiklor’s apparatus aiul inothod for tho 
isolation of bromidea from cbloriiles lias boon im- 
provod,— A. Orlov i Wovollite from Cfemovico near 
TAbor {in south Bohoinia).»-B. Hostinsky: Tho 
])mbaUlity uf phoiiomonft joined into Marok^ cliame. 

K. Alibek : Bniciidonoo of tho form of miiaeulus 
(Hgoatricus niandibuloj of man and anthropoid apes 
on tho ineelioiiism of tlie jaw-bono joint. — B, Hejde 
and A. VanJura: tJrogonotio coeftlcients in Uvor 
diseases, 


SyDKBy. 

Royal Society of New South Wales, Got. A. 
Cresswick and S W, E. Parsons : Tlio testing of lead 
ozido dntoniitora. Tlio hallistio ponduhim was used 
80 that a direct reading might bo obl^nod of each 
shot flwHl. As a prolimumry, charges of 10 grams 
each of standard non^gelatinouB powders wore fired, 
using Alternatively tiui alumiuitim and coppi^* tyjio de- 
tonators. ^ The same explosives wore then desonaitiaod 
witli liquid paratiin, to dotormmo tlie point at wbioli 
oiw tyiio of (letonotor would fire tlia ohaigo whilst tlie 
other type foiled. After o laiiso of two moiitlis Urn mix- 
tures 'Were agoin tested, using ahuunuum detonators, 
and 111 onoli case counilote (WOiiAtion of the eliarge 
resulted, with same devolopment of povi'or as when 
previoiiHly made. Tlie results prove tliat aluminium 
(load nziue) (lotoiintors, as at present importocl into 
Australia, aro slightly inoro olllcioiit os initiating 
agents tlimi tlio olilor copiioi' (iiiorcuiy falminntej 
typo of tho sniuo iiumlwr.—J. C, Earl: Tho action 
of oeins Oil diitsnaminobciiKono. DiasoamiiuibcnzcnOi 
when acted upon by acids, yiehls, according to tlio 
conditions, niinnouKobeiisscno or phenyl duzonium 
salts uud amlino, Tjjo dcteotioi) of im mtennediato 
product 18 fliHcribiHl, with oxiiorimonts showing the 
profound ofToot of vow small quantities of uciUs on 
ditt^ainiiioboiu:ono. Tlio emplpynmnt of carhon di- 
oxido to lihomto the nitrous noid required for tlie 
prepatatfon of diazotuninobonzone is advised. 


Washington, D.O. 

N*«om 1 Academy of Sciences (Proc., vol. 16, No. 9, 
l5).-™EIeiy R, Becker, J, A. Schulx, niul M. A. 
Emmenon i A comparative study of tho digailion (rf 
protaiM and carbot^rates in mats during infusoria- 
free and -infected periods, Infusorian infection gives 
no significant advantage.— Benjamin Kropp: The 
melanophoTe activator of the eye. ^ investigation 

No. 3136. Vol. iSd] 


by blood- ti'oiisfusion methods of the liypothcsis that 
the blood enmes an aotivator. Extraots of eyes of 
dark-adapted Itanu damitans tadpoles injected into 
tho iibdoinitial cavity of light-adaptcd tadpoles 
hwhici'd melftiiopliore oxjiQiision. Probable source of 
tho activator is the rBtiua.-~F. Simon and E, Vobsen : 
Note on Mr. King’s paper : “ The eiystal structure 
of strontium Roacoe G. Dickinson and Robert T, 
Dillon: Tho Uamanspeotnuu of gypsum, ComiHirison 
of tlio spooti’um with tliat of on aqueous solution of 
aninioniuin siilphato.— Robert T. Diflon and Roscoe G, 
Dickinson; Bniuan speotra from acetone. Results 
do not iigrco witli those obtained by Williams anrl 
Holiaondor.— F. 0, Rme and R. E. Voilrath: The 
thormiil decomposition of acetone m tho gaseous 
Ntato Pure dry nitrpgcn saturated wirifi acetaiio was 
passed at a knmvn rate tlirough a qiuirtz tube in on 
electric fumaeo at (ISO® C. About 60 per cent of the 
acotono decomposed is recovered as ketone {CHj : CO). 
Tins result is not m accord with investigations m 
wbicli late of ohonge of pressure is measured.— Donald 
Statler Vlllara ; The cquilibnum constants of re- 
actions involving hydroxyl.— Linus Pauling : On tho 
(uystalfitruoture of the chlorides of certain bivalent elo- 
monts. Using results published by Bnini and Ferrari 
from poivder data, it is deduced that cadmium and 
other divalent oliloridcs have a structure in which each 
cation IS surrounded by six chloride ions approximately 
at the comers of a regular octahedron, six edges m 
which aro sliarod witli other ootah«lrn so as to form a 
layer.— L, H. Adams and R. E. Gibson ; The elastic 
properties of certain basic rooks and of their constituent 
minerals. Compressibilities, at prosauics botween 
2000 and 12,000 megabaryos (1 mogabarye about 
1 atmosphere) were nieasiirad by submitting specimens 
to hydrostatic preasme ill a steel cylinder and 
doteimiiiing decrease in volume. For basic rocks, it 
seems tliat compressibility oalculated frmn mineral 
contmt gives a limit to wliioh that of roo^ approaches 
at high proBBUio. The maximum velocity of longi- 
tudinal waves through such rooks at 16,000 mega- 
baryes and 80” 0, is 7 4 km. a second, Garnet and 
jadeito haw low compressibilities, indicating t^ 
oologitcB transmit such waves at greater velooftles.— 
A. Opponheim i The minima of indents quaternary 
quo^atio forms. — G. A. Miller s On tiie number of 
OTolio subgroups of a group.— Henry P. Tbielman: 
On new mtegral addition tlieorems for Bessel functions. 
—George D. Snell j Dwarf, a new Heudelian recessive 
oharaoter of the house mouse. Mature individuals 
ore about one-quarter the size of normal adults, ore 
fairly healthy though aubnormtdly active, and ap- 
gently sterile.— Sophia Satina and A. F. Blakeslee: 
Onfcerift of male and fhinele in bread moulds (Muoore). 
Tli«e la no constant vegetative difleraioe between 
garaetangia of dioeoious species, and an attempt to 
dinorentiate bebwem them by imperfect sexuu re- 
actions fafied.— H. -W, Leavitt, J W. Gowen, and 
L. C. Jeuness : (1) Influence of aluminium on mortar 
strength. As mtuninium content of sand increases 
from 0'26 per cent to 3*76 per cent, the tensile 
strength of mortar inoreases by more tlion 100 pounds j 
comp^on strength is not aifeated. (2) On the 
j'omt influence of iron a nd gbimfu i i i m in native ne- odB 
on r^ar strength. The total correlation coefficient 
IS + 0*688, An equation is deduct : Mortar stwi^ 
w 20 aluminium (per cent) +48 iron (per cent) + W2. 
Tlicte must be dlwcal interaction between sand and 
cement,— Roy J, Ketmedy ; Flanetaro motion in a 
retarded Newtonian potential field. The idea omre- 
Sjiondmg to that of eaeotive charge developed by 
Lienaia and Wieohect in eleotro-magnotism is appUro 
to gravitation.-J. H. Van Vleck ; On the vibratSmal 
selection principleB in tlie Raman effect. 
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Official Publications Received. 

Bbitibh. 

I'roHHllnBA or the Oembrlileo l*tiiIoiinpliiCBl flnclety. \ ol SR, l>ftrt t 
li 8M&10. (CmnbrldsHi ■ At the U^i^et*lty Vim) 7- td net 
Vhe Jonrnnl of tlie Institution of Elcctiical Bnunincis. Edited In 
P. V. Bovroll Vol 07, So SM, NoTOmbw Pp liOS IB3(J+ssx\ilT 
(fjondou- B. BiMl 1'’. ET. ^oni f-W.) 10* (W 
Mlnletiy of Health. Treatiiiont of TubercnlOHli Costs nt Itesidonllal 
IiistttiitloiiH (Moiiio. ISi Pp !1 (London , Ministry of Itfnlbli ) 
Ihiiicnalhu 'l^rrltor). Tsetsa llesoarch Aiiiiiial tloport foi tlio^rar 
ended Ulst March 1030. Fp 18. 3«. Oif 'Esotsa llcelnniatioii Anniiut 
ItqiDrt for the Year ended Slst MwdIi 1020 Fp. lu 1 a dd (Dares 
Hamiii Onroriiinent Printer ) 

S nicnit of iUirlcQlturc, Coylon Bulletin No. fid , Tlie Control of 
mes” 111 Living Plants. By F. P Jopson Pp 11 40 cents 
lAiaOetNo. £7. Orern Manuring vltli jisrtloulai reference to Cucenuts 
Fp, 10 fi coiituL (Feradonlya ) 

Ponnintr. 

IlDKirtniont of Hie Intel lor, U.& Oeologlcn] Siinej Bulletin TOO 
acoloar of tlie McCalls Forry.Quai'ryrlllo District, Fanusyluiita Hy 
Elranm Bliss Eiiopf and Anna I Jonas. Pp sill +190+8 plstos HR 
cents IlnlletlnfiOfi Geology of the Do Qiuion and CnddoQapQiiadmnglrs, 
A[haiii,is, l)y lliiftli n Miser and A H. Fiinliie Pii. xl+iivi+t8 
phtes, 79 cents, iiidletlii fiOfi Fcimiilas and Ihbles Air the Cjanstnie^ 
lion of I^ljomilc MeutloiiH Compiled by 0 II. Blidssie Pp v+ 
13i) SB cents Bulletin fiKKl! The Mount Spun Iloglon, Alnska liy 
Stephen It Cipps (Mineral llesourceH of Alaska, lil2T<0) Fp. tl+14l> 
173+platrs n-4. Bulletin SI Ml llecoiit Mining Bevclapmoiits lu the 

Orseilo District, Ooforado Uspcr 8. Larsen. (CoiitrlbutlciiH to 
Economic Geohyv, 1U29, Fart 1) Fp. fl+fifi-llS+pIate SO 10 cents. 
(Wdsliington, D 6 , . Goveiiitnent FrinElng Ofllco ) 
liepartoiant of the Intu'lov : U 8. Oeologlcnl Siiiiey Watei Supply 
Paper fiOO: Ground Vntou In Vellowsbnno and Treasure Counties, 
Montana By Georgu H. nail nnd Q B. IIoviariL Fp vl+ 118+7 plates 
sa cents. VaK^HupplyFApo^lXK). QeologyandOround'WatorReiiouTseR 
of Central and Soutnerii Rosebtid Oenn^ Montana. By B Coleman 
llcnlck , with Chemical Analysen of tlie waters, hy H, B Blffonburg. 
^ x+ 14D+ 18 plates. (Washington, |U.O. Qoi onnuent l*rinUng Ofllco ) 


CATJiiOoiuxe. 

The Nickel Bhlletln. Tol 8, Nafi,Noiember. Fp 120 170. (Loudon 
The Uond Nickel Co., Ltd) 

Books ileautlflil, Vn 98, (Imndon ! Oeoii^ 0. Harrnp and Cd., LUL) 
Annotated and Olassilleil OBtaloguo of Works on Mntliematles, Astronomy 
and PJiyslw, n/tli on AppoDdlx; or Bara and Valimhie Bocrim, Indudlim ebe 
Newton Llbmiy, (No. 810} Fp. 100. (Londan : nenry Botheran, Ltd.) 


Diary* of Societies. 

mDAYt Dhibubbii 0. 

iwinmAWOF Watob BMinroEiia &t Iintltatfon of Civil Engfueora), at 
10,80 4.K <-0 0 8. Walton ! Tlio HydrO'ffBDlogy of tlie Chalk of 
England— Prof B. Horton: Some FiodIoiiir In llydra oaology.— DI h- 
cusfltonR on BojwrtR of tlio AdvlRory Oominlttco on Wntor of the 
Ministry of Health ; Second Report of the liOylBlatlon SnlnCoiniDltteo ; 
Report on Rural Wntor Supplfni ; Draft Report of a Sul Committen 
of the Connoll on Stream Flow and Uudorground Water Iteoords. 

Rotai. SooiEEv OF Mkdioibi (Otology SeoMon}, at 10.80 a k 

Royal Sooim or MxDioun ^jirynmlogy Section)^ at 8. 

Hocnirv OF OnauiOAL InmnwY (lAvomol SeotloiOjht Llvorpool Unh 
vortlto), at «.-J. P. Umldaon : Tim Manufhotun of^baceo. 

Noini(<IfARir CoAat iHanintiOH or HvouniRRa aim SniPBOiunMlNevr- 
iMtIfl np^yofl), at A.-Piof. Bmnpater Smith ; CntUng CapahlllUes 

SoouTjr or OHwnuL iHoinnir (Manoboster Seotloin) (joliittr witli 
Manohester Section of Inatltublon of Rubber IndnatM ^t Bnginoeis' 
Club, Manchostor), ot 7,— H 0. Young; The Ctminon Fh^rs of 
Tachtileal and Worka Controls In the Rubber ond Ohoulool Induatrlea, 

inmjmw w BLSCftniOAi, EmimranB (Meter and Initramont Seotion), 
at 7 -Dr 0 V, Diyadate: AlterRatm^rrant PoteDtloaetoM and 
Hulr AppltfliitlonRi 

ImtnmtOH ov IiOcooiorirB Enaimxns, LonnoiirOitMnnidUBter Literary 
«ft| PhH ^ l^ri ^S o ^ ^Iancto^, at 7.-J. W. ft Armitrongs 

Iwmftwtr OF UronAHtoAL Bkoiviiiiu (fnfltrmal Mrathig), at L-W. A. 
l^key 1 ^ fithefTH ■ DIeRri Bnglna Devolopmento. 

Bbitisb Non^Fannnue RGHEAnon Amooiatbw (at Chamber of Com- 
Jeraj^Btcmlnyhim), at 7.-D. M. Smith: SpcctroacoplQ Analysis of 

flOTtt PBOfioinApiuo Bdoiity OF OnwAV Brjtaw, at Y.-H. Oalntow 
ud * DIscurrIdq on How can the Pletorlal Oranp beat help the 
wonid-bfl FNstorlflll&t? 

Jtyon.lOTntDTmir oi BHonrune (Intoniuil MeoUng), at 7.^0t-^ B. 
Q^ng: ^e Demolition oTLambetli Bridge. 

Dniveralty Oollegoj, at 7,80.-J. A, Btoara : 
Tlrt^t Barriw Reeft and the Qneemlond Ooaat: a Geographloal 

RoTALSooimor Miinoiini(Aiinat1utlcs BboUoe}i st 8.80.— Dleoasilni 
on AaMtheiia )n Beetol Sum. 

B wfAL Inwitirrrait or Qrut Bnniiir, at R-Hngli Walpole t The 
Novel and the Cnatlva Spirit. 


FJICMill, li(.()umu 7. 

iNniTUTKiM OF MvHKifAL AMt ( >1 su iNoisiKiis MestcTn 

Dlatrlcb) (at ExetLi), .it -1 mu (>iir J SUid 'IV I mid Govern 
mciit Act, 1920 

CiiiiEUT Hiiin f’lirnwhHii. (at i> yii..ii ‘•[imie, WC I) iit i -V, H 
Spreadbuiy Svmu Dinls of l,nii.intiK 
HiNivit IvariTUiL or Hum ask (<il Itmiil fn Imunl Glnsaow), 

lib 8 — B. A, Pencil : The [nihubit Wdiu I’lmii kclifrm niid its 
Geological Aspoeb.— DlHcunhlmii, on H Mii^ m s i ihi Hi LPtit PiogreRi 
111 Utidni^raund ConAe)iiig and .1 1. himliiit i< |>iiii>i lui H>nmi Notes 
on CcHloiy BlnHUng Fniitkc 

MONDAY, DiLVUiiMi '* 

IsinrmTiovor Ki.FLrB[CAi,EHnifrErit8(Noitli EnnteiiiOiiilie) Atm 
Htronc College, Ncuchitle iipon-T}UP}, nt 7-~U A G Cliiirchu and 
A J King Tliu Aiinljslsniid 3lciistiri‘ment of the Noise omitted to 
Mnrhthiii} 

IssiiTOTKiv OF llLELTHirAL EsnisLEUH (Infbrniiil McrtliiiOi at 7 — M'. IL 
Uawllugs and T C GiILerl DiscusMloii on To Enitli mid iiotto Ihkrth, 
IsariTi iiuN OF Elm ritiUAi, IShdisfBiui (Horsey and Nurtili VTales (Iitrer 
]Hiot) (JiTitin) (at l.ir<i|»ul Uiiherslty), nt T— l.t Col S h Mciik- 
hotwe Slid I„ C GiniiL Tin Hnstlng of ItiiLtdIiies Blcotrlcally by 
Bipsns of Tlieimnl Htorngr, 

IvsTiTLiiiih OF IIfativii AN i) N fm 1 1 ATI v(i lLMiiNenm(AiiS()clAta Members' 
and Graduates' Heotlon) (nb lloroiiuh Poluoeliiiic), at 7.-1) A 
l*tiuiiliiey Coiniiioi: ami ( 1*11011111111011 lioller 'I’^rniihlPH 
Ro^ai PiiOToniiAi'itu tiorirn urOiit iriliiiTAis(Hi‘lE‘ntineaiidTtehn(cal 
(lioiip)^ Jib 7 — PmI W. L. Bragg Y rav Optics (LectimjL 
yiLAnFonn TrxriJii Surirrv (ut Mlillanil lintel, Bradford), nt 7 801- 
I)p S G. Barker ProdiicMoii of the Ideal Toxtllo IMbrlc 
IxSiTiTUTr OF MrtAU (Hoottiah I oral Section) (nt 89 Klmiunk Crescent, 
OlHRgow}. nb 7 80,-(i I, Cnsslil) MoUIiik Furnaces 
EhJHVFFOiw' lYSTErirrin V, nt 8 - W BA. iliill : 'fits I andloid and Twant 
Act ins7 in Opnatloii 

TuioKKunAH LiTEiiAHV ASP 8( iXNTtFio Soi'iFTt (at Free Library, 
Tfflekenliam), nt 8 -C A. Mood Hinla of MldtllcAcx. 

Mkdicai. Society of Lontian, at fi 80.— W Trotter and cithers : Diioiis- 
slon on The 'i'matiiieiit of Head iHlurtes 
iNBriTUTttw uF Bi scrniCAi. BHoiiiEGns (M'estcrii Centro) (at Gloucester). 
Royal Iuirii Auaufmy (Dublin). 


TUESDAY, DeLfhoeR 10, 

Royal Sociefy of Medicive (TliorapeuUcs niid PharmacDlDuy Seotlonlh 
atfi -Dr J W TMvan, Dr 'f laud DeiinotL Dr. D. T, Davies, Dr. 
L E II Whitby, and ullmrs' Fbe:iylh}dratlno In the TKntmeat of 
Pclycytluemln —ih. IL Sclilealnger, Dr. F J Foynton, and others ; 
Nlrvsnol In the T^tment of Chnren 
iRertiTUrtoH nr Pethim fuu TBonHiUAMiBrs (at Royal Society of Arts), at 
SBO— J. GlHeaple; llio Bnglnear In Relation to tbo Miolciim 
Indiuitry. 

Irnwrore of Maimiib BicoisrBPa, at 0.80.— Vice-Ailmltal Blr Robert 
Dixon' presidential Afidteis. 

iHorimion of Bleoiiuoai. BimiiiBEiis (North Midland Centre) (at 
Hotel Metropolc, Leeds), at T — Lt, Col B. B, MonkbouRa nod t 0. 
Grant; The Heating of Dulldlugs Eleotrlctlly by mcann of Thermal 
Storage. 

DranmioM of Biattrioal EnouwEna (North -Western Oentie) (at 
BngInBera' OluR HanchcateOi at 7.-Dr. G. 0. Slmpaon; IJghtnlng 
(Relrbi Lootnre), 

Iu.vuiiiAi!iHO BKniHEBBiTO arxuRFY (At Home Olllce Induitrlal MuieunO^ 
at 7.-Dlsousilo& on Froblonu In Illuminatlw Eimlneering, c^d vy 
a series of short oonWltoitlons on dlftbrmt mitgoota. huUialng The 
Lighting of Large Vertical Surlhcem A. OuDulimton , The LtghtTiue of 
OpemtliwTablM In Hospltalfc & Stroud ; A Large Ges-LliSted 
Outside Watson IlouRo, P. 0. Smith , The Ltehtlag of the Savoy 
TbMtre and Hoto^ Prof. K. Robortaon and B. lonidca, 

Royal PnonxiR Anno Sooirtv of Gbeat Britaih (Colour Qraup), at 7.— 
Helen Messingor Mntdoch : The World In Ite Tina Oolonra. 
iKsnYunoN OF AuTouoBitx ENuiKenme (Coventry Centr^ (it Kli^a 
Head Hotel. OovoiitiyX at LlUh-Or. I). P, Iblgh; The Iblatfw 
Safety of Ulu and Hh^'Amilio Sfceoto awto AltemtiiigaDdPulMt- 

aLnorBioAL Power EnowEiaiB' A«mciaiio» (Edlnlmi:^ Sootl^ (at 
North Dritlsh Station Hotel. Bdlabnrgh), at 7.aa.-R.^. Bawll; Ibe 
BloctriDal Buutpment of Pootorloe (Lodiure)h 
rxemOTB or ifmu (North-Blast fwst Local Seetion) fat Arttntraag 
Cctlm, Neweastle-npon-iyneX at TSa-W, T. Griflltbai Nickel In 
Noa-ftrfoue Fbiindry Alloye. ^ ^ , 

Royal ANTPnoFOLoatcAL Immi'irra, at S.8A-4. A, Joyce and B. L. 
Ornnlng: The Expedition of Gio British Miiienm to British Honduiaa, 

Royal Bcwwpt OF Miwonra (Fwdiintrjrind Disease In ChIMrenSiottoaft 
at &8il«-DlBaiiM!oii on Tlie DlfBottlt ChfU 
FiiI^WTioALSootErYOFORnivBmTAiir, Bt8.8(t-J)r. &EhPIdcIeii 
Rubber Mann(hctiK 0 (I«lnr 0 ). . 

Wm Xbht SoinmFio flOMBTY (at Wetbyan BeU, BlaOkheath Vllinge}, 
at 8.80. 

lYBDitmAY, Duuiua 11. 

royal SociWY OF Mwoih* (StuWKT! of PrMta>«rt»t 

S.80.-O, Rowntree and othen ' Nraunalon on (hnnpIloaUaaa oTCtpinh 
tionsferPIJee. _ ^ ^ ^ « 

IiiBiTniTHHi or Civil Bnniire^ £* J* 

ImmrtrrfOK or Morioifal ato Cteoyw ^ntBnBaJNortliopn 
Dlatftot) (tt Mnnlolwl College of Ttehnology, DellhetJ^ at (IL- 

Si^JrwOmiMwJwamyiwwe^e'n^ 
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iNhTiTL'iK nr ('iiFHiHTiiv <Fitliilpiir([1i nnil Flint of Hcntliiml Iji'UtlDn) 
(Jitintly wlHi SiHMPtj of (JliKDUal Imliintry. FtlliilniiKli mi't Kfwl of 
Hhitliiiul Hntlou) (tit Kurtli llrltliili rttiitlon HoHi KdliitnirKli), »* 
f SO •'ll A Tin) IiultiHttlnl Uliinrali iif Hi'othml 

SitVAi. Hnuiii; OK AKTri, nt 8 --Mi(jor 0 Win nlcr (.lifrln win anil otluT 
raitfii* iiiilu'iiu liiK Iloart Tmnnpoft (/ 0 »t<i, from an BiiBlm'i'r’a Vlo* 

Fin'im Himjiji ((nlntlr wltli thn Elpclmiil rt«>iii' Mil Dnposltow' 
'Jiklkiilcil Hi'i'li'ty) NoTthMiiptoii hilytni'liiili' liinlttiitc), nt 8 — 
II (.’lurk mill B 0 Join.'** Tim fcllnct of Aililltlnii Ajii'iil* u|)Oii tho 
Comiiu'tliitjr, (latlioillu IViIariniitloii, niul Hiniit Hite of Uniionltn 
(ilitaliitil bom till! Oiill (Ju/f^TiHOj, lIxSl),.'i;ii >-H Hlniiitoiifi anil 
i; II flinlcar! Tim lSl(H)trn<U«i)onltimi nt HlUur {niiii ArKviito 

I’irtriUAAr, u, 

IjOHIWS MATIWMATH'ti, Hnnriv (jil liiijul AntriiiniminlKnLli’tv), ntS — 
W N. llaiitty All JJitFtinlwt ot H '« Tliwu'tfm «« We3J-i«)lspil 
HUHTKCinnMtio SitIh— M uj I, t iitvriiHlib llii llii' MnMiiiiim 
Hnduli)!i rLtiiUplu f»i hiiiLtliiiiHnltli Airniaiiiirnk'R— T >.fltiiriiiiinn * 
On till! ll(iiTVi»intitliiii of 11 Nnmlnr im Hm tlmii of T»u rruihivln 
(HfciiikI I'niwr)— I) II liltlluvniixl Tin *lij[iitii)ii of (liilciir Ciiii 
LTiieiiLOk iti (jiintmiKiiii —I'liif I , •) Mimlvll iiii lliLknn Moiiiilar 
Viimtlniiri mill Killin' tltlnr AiMljtti! 1 niirtloiiH lii llm Tlntn} of 
Nimilii iR - Li Ibitli • Linn ( i)iii;iiii im s In Tlireu IHiiii iiflniin 
LTiFKini, Kiium (lit IiHtitiitliiii of lli'i'liuiili 111 Bn^liiii'riiL nt 'i*IO 
-I'rof II hi iiiiillli.li KiirlUui' rontnt mill Cliciiiii'iil Fqiiillliila 
(l.lU'Tiilil|,a 1 f Ltiiri)). 

IjUTjniTliiv or l^EiTJiirAL BsniNEXua (Jointly uitli ItritlRli Kintioii of 
th)(Ut6 linn Iii|,'i'iilemfi CMiii tie Frnuid nt ii - 1 , A P HnltiitonlL/ 
Ml] A. Kulii 'ITin hlmtilul I'hiit ami Nctuoik of tlio HnuKti. 
Blivtrliiiii! ill' In KJiliriii>;lii t tirrHliic 

ItuVAti Aeiuisaiitii al Hoi ikiv (,it Iloynl Kmiloty of Artn), nt 8.10 — 
Hr. W Ito^bnliiilii Tho Ilii^eliiinnrnt of ifntwlnln for Aircraft 
rurponcn 

Bm'iETr iir I'iiiMictL iHODHTnY (Hrhtol Kvotloii) (Jointly vrlth Chemical 
KnsfnM'ilnR Oronp) (.it Jtrlstnf trntvcrAlty), at a 80.-8. Itobaon ' TTit 
Tmitnuint oFFlotatlou Coiiccntiaten prupnnitory to Kino HninlLlnR. 
IimritUTii iiF Uariki Khoihigur, at ftS0.-J » noiiKlaa: Wliat la 
nprctiil of a .Iiinfor Enfllnenr enjoining lila FiratHliIpf 
ItHTiiciii or MFTAta (lllTmlnKluiin local Hcctlon) (at (Ihamber of Cant* 
meice, lllrtnlngham), atT -A. U. lliinday. DloCoatiiiit 
Royal Froioiiiupuio tiocinv w flurAT Dmtaih (Coloin Group : 
Infiiriiial Utetlaj^ it 7. 

InfRntrrmKor AnTOXomiic BxiiiKEeBR (London Qindimtu) (ut R'atQ^ 
gat» Home), at 7 A. I’aitrldgn ; llopolrii. 
iNKmbTiux or Auii)Mi»ui.K EIiiiiheeua Galntly with Inatllutlon of the 
ItiibW Indmtry) tit (hand Itoiet, BltnilitKhaiu), nt 7.80 --A, Healey , 
Thn Ucrlianli' il Ptupettli’a of IIiiIiIiot. 

InaniPtioii or Eiwibical EiniiitBEnH (Dundoo aubOentn) (nt Unt* 
nraltyCVillrifliiUiindeRjiBtTsa-A V Btevaneon Cabin lK-il|jn 
fmnnrrcor Jfmu (lundon fjocnl fiectfon) (Jointly nitb Inetltnte of 
Hrltlnli Flniiiiltytnen) M ia 1*1111 MbII), at 7.80 -li. F. Campbell onil 
T 8 CIM , Hotal Melting by filectrlolty. 

XobtU'Eaht Qmr IvanruTiim or Bsoihiibb and RHirnuiuitHs (Tooe- 
Rid«llniiol0^at7 80,— K.J.Iiunan: RodornOonitriictloiialiltoolwork, 
OmcAL Kiicitny (It Impnrlnl Collega of Bolonoo andTechuologyi, at 7.80 
~-3, Guild. Tbe InBonsltlvIty and i’enonal Entintlon Krota of 
Optical ilBttttigi — KkhiMlj Qiiif fViuniirtniilnii!.'— ^ni Hilgcc, Ltd. , 
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ThoMBdiUKChelnNHiapn. 

IwniTiiYioii or Witijinio EMOiinuie (at (Jiwton HiiU), at 7,4ft.-L W. 
Hchuater; TheFualonTfeMlngofUiitlreJ ^mim Veeaela (Uetnre). 

rHOTiniTB nr Fathiikui (bI Cnton Hall), it 8 -Hir William A. Ijiqo, 
JItrt ; [nFHitlffiiti* AO Alil to Health 

IIOYAI. aooinY OF TBurtrit, UIOICIFB am HyoKBR^ at 8.1(1,— Prof. 
Wan]n{[tini\orl»‘, niockwatrrf^^er. 

FAHMF, Uicghukb 18. 

Itioi jirMirAiBocirir {at Mt, I}arthQlDi»aB''a Hoiipltal), at 8 P.»,-U. B, 
Aralinr and G, A. Uartleon, Tlie SRhot uf Hmutlon on the Heat Teat 
fbp JlmipeJwiM' PiwtcJnwJa— ff. H. Jlnrtley; Hote* m tho Itetw. 
mlnntlunof Imllno In IlkiH etc -K V Tliimnnai Tlw I'ri'cipltntlon 
of thn llasic Amino . 11 ' Ida of I'rotilnii by PboaphotuiioBtlo MM.— U. J. 
Rowlanila and ii Wiiklnaon: VUrnnln Content u? QriM Heida In 
HcMtomhlp to Ha«iire? -A. ft Horjtun.* The lUoIof^tal llecom. 
gnoitlon of Want Material* -D. R 1*. Murray and 0. 0. King' Tho 
gten'Mliimlcal Speclllclty of KHtoraaca.-II, (llilck and M. H. Hukcup : 
Btablllty to Heat of Vitamin Ha (Anti>i|i>rmntltla, Antl-iiellagra).- 
K K. Ilwbert and K 0. noiittio* Tho Non Glume ItalucInR Hub* 
Htancpiiof lUaod, with Bpccia] Uehrunun tnntiitatliiimo,— 0, W, Town 
iNolatloniiflMleiicInoftwnmiuain -II 0, IlwcHandE T. Iienbotn: 
^ 11 ) PioiiertleH of IHhydroxyai'i'tiine.-J. U OuIIand ami R A. 
ntcra; OtMGtintiunfi on thq lledimliig Hiibatanci'H In Avian Vlood - 
^ Graliain- The I’menLe of llnmoKentlala Acid in tin Hlooil of 
RitleiitH with Alkaptonuria. 

JtOYU AwwwMjnAf. RoctMif, It 6.-^. ». Brown ! ObwinntioAA of 
*“®' A Krclkea ■ Tlio lUstrihiitlun of tho 
Double 1^ iIOQR tto qiant ltertai,-J. 0. llaRen: On tlio Rignlll. 
nneeef habiiloiHy,— ii n. Tokina: Three PeatiiKi nf 

^ Lunar Cnwt, (toui njotograplu taken at Dedham — l)p, iL 
gpMPw J^«,wid J. ^Jockaim, Htelhr Faraltaxca Ilotermlncd 

pRnKru.^im JinperfBl CMIwa of Hcfcnee and Technology), at S. 

AppnwtM* f*«' Detenulning 
fw. Fonn.-Di. W, R, Doming ! 

On theDetermlu^or^ Fanmoteni In an Braplrlcal ftmola - 
V R. Aleundw t The d.FlmiioineiuM) In X-Rbwi. 

Wgjgjwjfw-HOOBT orLonimiGnEwlogi^ Department, Unlvewlty 
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iKtniTVTioH ur MrciiAHirii. EmttitErnR, nt 8 -Prof ft I, Olinriiouk, 
Rcai-liigii Rir Tower Shafting 

Textiie INATITKIP (IiOiiduii Si'L'tloii) (lit CluimloBl SiKilnh), at ft 4'i- 
A E Woodlii'Kl. ('oinmurLlalAppiicatluiiartbeNcnEHterllliilCuttoii 
FIlireH. 

On. A8D CoiAiOR Ciieuirtu’ A eaociATioH (Manolicfltcr Suction) (nt Milton 
Hall, Mafichentar), at r.-Br StwH. l-VwtiWBM to light -C /) u. 
WlnHlndn: Hniiii) AaiiectR of Colwir Testing. 

North Raht Cuart iHaTirimoK or Rsoiniikm ahi) Siiiruuii duhm (in 
nirmal Mt'Oting) (nt \uura*tle.iiunn-Tjiie), at 7.1.1 -E. WIIhoii niid 
olliiira * la Sea E\|ierioiiuii eHaoittial in oiilur to liounma n Cloud Marino 
Eiigliieor i 

JvHiun InaiiiDTiDH or EimiiFBBiiiijab Royal Simioty of Arta), at T iUl - 
Sh ErnosL W. Mnir, Unit ' Kumfi Enulueurlng DlUluiilties iinrl bowtlicy 
wmno\ercomn(TKsldnBtinl Addresii) 

Lpiciarrii Tfetiif Su<i>''r\ (at Victoria Hall, Lvlcnster), ut T.SO- 
K 3 Siiiirr The Hyiiiig Mil biiilaliliigof llaalery I'uIitIch 

iMHnniTF OF Mhau) (Shnlllelil Luca! Si'Ltlon) (at Hlieillold Unlvnraltyji 
at 7 ill — Trof F t'. I.ea ITiyak al TV etliiK 

IMITIIUIK UF CllKUlHIIIF (iF(HtFAT RllirUS AXIl lllhl \M), at H -Dr 
Ij II Inintiltt' TTiflClu‘iiilstandaiauman!C(S M. OliiukHtelii McinDrinl 

HiivAMsoTiTmos OP Gbkat BntTAis, b1 11— MIsrD a 13 ftaiicil, 
(;aic Ev-iMitloii in tlin .Near East 

Sntiiir i>F CuFUioAi, Indurtuv (SoiiHi Walen Section) (at St TIiouiM 
Clift, SwniiRea) — E A. Tyler ' Tme Chcmlcula 

SuuiETV OF Dipkr avd CDtoiiiiiFTN (Manuliestrr Smtlon) Goint^ with 
Maiiclicstor Literary mid ITilloRoplilcnl Hnnlety, Gtioiiilcal Section) (at 
MniicliCHtnr) — C! llollliia T.itciit Ijiw In Relation to the Dycstnlfs 
Indnsti}. 

SATUUDAY, DLiiRMurn 14. 

Nobtii of RiiniAnii Ipotitvte op Mmiim amu Ueluabioal BnniHEnHe 
^t NcvcoRtlc upon Tyne), at S 80. 

PiufUOUJiuuAi, ScM'ihTY (ot St. Tlioniai's Ilnapltal), 


PUBLIC LRCTURBB. 

SATURDAYt Decevdee 7. 

Matuehaiioai. Ahbociatiob (London Itranob) fot Redfnd CollcgR), nt 8. 
— l*rof. U. IiDvy , Dliiieinlonal Theory oh a Scnool Sul^eot (Trealdcntlnl 
Addrcaa) 

Hobmiuav SfciRiiuf^Rt inil), at RSOL-M. A. F1 i 1I1I[K; Hrftlah MTlil 
Lib eif tl» Beaten nacka 

MONBAF, DFXEHBEII& 

Idndox Soiifloi. or EcosfouioR, at 4 80 — E II Warmlngton, The Debt of 
Mallei al BxplDrorB to Ancient Dlacoiororfl (4): Asia. 

iMPEittAi. CV)Li.E(iE or SniEitcE AKo TEUfiitoiAiiT (RdmI CoIleLU of 
Science), at 8.80 —Dr D A Alhui; KcckRaaltccardfofAMrtU Imtow 
(Bwiney Iieotiim), (Snoccodlug Lueturea on Dec. 11, 18, Id, 18, 20, 
Jbh ao,28,M,27,W.81.) 

TUESDAY, Deiehbkh 10. 

Tglidiicai. Cin.um]L Oabihpp, at 7.10 —Dr. J. 11. Qumtol . The Search 
foi Drnga to ouio DIrcrho. 

UxivxiwcnroFLpED^ at8.-Dr, J ft Andcraon ; InflraHon, 


IPBZMfBSBAr, DeueHOSB 11 

Royai. IimiiOTR or resLin Health, at 4,— I’rof, Wlnlbod Oullh Speed 
os n Payclio.l'hynlolDglDal Factor in Uin Life of To day. 

Royal Anthrotoidoical Ikutitute (at Fortlond llul, Great Portland 
Street Bxtenaion of Regent Street I’Qlyteolinie), nt USD.- Prof. F. Q. 
IMreone : The Anthrupolbglcal IIlHtory of tbe Modern Engltabuian. 
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craft. 
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10.80 A.M. to ISBO'p.H-W. B. Sehall: A Single Valra Plant 
for DhRiiafllRhmd Deqi Therapy. -Onthbort Andrewa: A Mobile 
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Methode of HIbIj Tenalou ReotinoaMon -W. R, Gri^: A Hot Cathode 
Tube with Rotating Anode.-I)r. B, J, IL Rotbi^e Ueksj^, an 
lonlmtlon Anpnntiu tor tbs Abuliitia Meaiureminit of X-ray Don. 

At 880.— Jinfli 8 F. Cox and F. ft. Spear; Tleaiie Cnltiiro and 1t> 

« cation to RadlolaglGal FroUema -Ulea B. F. Cmc; The Aeltw 
rayji on Uviiig CbIIh Cultiratod fa effro,— Dr. F ft Spear: The 
Immediate and Dolayeil Bfluota of Radium on Tbuuei (tolciTated (a 


CONPRRBNCE. 


iKariYUTraN nr Creuioal NmixEma Oit Chemloel SocletyJi-VlipoaF 
AbRorptlim and Adaorptlon. 

At 10.80 A.i(.— A. Hodh i Tho Recovery of Volatile Solventi (Brdgwt 
Procees).- J, S. Momn ; The Ouitiniioufl FnoUomtton of Qoiee Vj 
Adaorbmta. 

At 8, 80, —0, W, Hlmnai Evaporation of Voter In Open Ifene,— 
Bvfenanndll. F.P 
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The Museums Report and National 
Folk Museums 

I N tlie ooncliulin^ pninj;,! ipl » of 1 art 1 of tlie 
Iinal Report of tli 1 \ 1 C imisi n on 
National MiiacuinB and C llccti na^ on oitstniid 
ing needs 111 tho national nuisci in soimcc aic mdi 
cated In the ordci named tlicie aio a 1 othno 
giapliicnl tniisciiiu a folk museum an Onentol 
rauseuin and a museum of easts 11 is Hecjuonce la 
IK t ^^ith lit its Higiiifitancc 
W hilc t mav 1 e lulmittcrl tutlioiit question that 
the CoinmiSHK iitis in giving first place to the need 
of an ethnograplijcfll miisoiim Iiai e emphasised an 
alniofit astounding neglect of opportumty and 
wliat IS more of a duty m an imperial system suoli 
as that of Groat Bntam they are equally justified 
111 regarding the institution of a folk museum as 
oommg second 111 importance on the giouml of 
urgency If it is desirablo that a record should be 
preserved of the daily life of the people in tlio past 
-—a matter about which there oan sooroely be two 
opinions when once its full aignifioance lias been 
graspe<I— it is necessary tliat steps should be taken 
to give effect to the proposal as booh ns possible 
Indeed it is no oxaggeratianto say that in oUprob 
ahihty there is no question upon whioh the Report 
of the ComnuBsioii has touched which calls more 
insistently for immediate action Almost day by 
day It will become more diffloult to bnng together 
the matenal from which such a museum must be 
formed The action of the Royal Sooiety of Arts 
has stiniulated pnblio opinion to an interest in the 
preservation of typical or striking eicainples of 
domostio Biohiteotuie of the humbler sort belongmg 
to the post But tliese efforts are lunitod by a 
variety of oonditionB and they are oonfiiied to one 
Glass oi matenal only Peasant industries oarnad 
on in tlie oottages and villages of the remoter dis 
tnots Buoh as tlie laoe making and wood turning of 
Buokmghomahue even if artiflaially stimulated as 
some have been ore unlikely to survive for very 
long articles of obsolesoent use will he thrown 
aside for modem substitutes and those which have 
been dieoarded but preserved by a generation which 
once used them will be oast out as rubbish when 
that ganeratiozi dies oat JEteoant expezienoe has 
shown that it is beoommg inoieBsingly diffloult to 
find examples of objects which a few years ago 
were oomporatlvely oomtnon in the countrysldek 
In making its leoommendation the Cbmmlwlog 
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has very precisely m mind the t^-pe of museum 
IS Inch it vuiild vish to see established Xot only 
is a museum illustrating the domestic hfe of the 
peui>lo in the past contemplated , it is also recom- 
mended that this should be of the t}’iie kiowm as 
the open-air museum. The report refers to the 
museums of this kind vhich have been instituted 
m Scandinavia and m Holland These museums, 
as is well kno^in, consist of a number of tv^ical 
dwellings of different periods uhich have been set 
up m a park, each fitted uith the appropriate furni- 
ture, utensils, domestic appliances, and ohjccts of 
peasant art of the period ot the dwellings in which 
they are housed At present there is nothing of 
this kind in existence m Britam, and it is recom- 
mended that ultimately there should be one each 
for England, Scotland, Wales, and Ireland, but it is 
stressed that for the moment the case of England is 
the most urgent. Herein the Commission does not 
go he\ ond the warrant of the facts Conditions m 
Scotland, Wales, and Ireland are, and perhaps for 
some little time w ill continue to be, more favourable 
to the preservation of their distinctive peasant cul- 
ture than they are in England, where local pecuhan- 
ties are rapidly disappearing before modernising 
influences, and the population itself is rapidly losmg 
the conservatism which still remains a characteristic 
of the people in the remoter parts of the rest of 
Britam 

The Beport contemplates a museum which will 
illustrate the domestic hfe of the past , but it is 
clear that such a museum of the folk is capable of 
an almost indefinite expansion in regard to time, 
local character, and the nature of the exhibits. To 
take the last point first. The Commissioners would 
appear to have had something of the nature of this 
question in mind when they refer to the advantages 
of the situation of the open-air museum at Stock- 
holm near the famous ‘ Northern Sluseum ’ which 
contains “ an enormous collection of objects illus- 
trating the history and development of the Swedish 
people Now , as it is not probable that our museum 

will have a similar advantage, this suggests the 
question : Up to what point can the function of a 
folk museum be understood to be to illustrate the 
culture of the people as a whole, or, in other words, 
where in the social scale must the line of demarca- 
tion of ‘ the folk ’ be drawn ? Does there not come 
a stage in the time series at which the collections 
run the risk of being merely of antiquarian interest 
and of losing much of their educational value as an 
index of culture if a hard-and-fast line separating 
the grades of society be laid down ? As an example 
of a practical question that arises, the authorities of 
No. 3137, VoL. 124] 


] the National Museum at Cardiff have included in 
their folk museum galleries, costumes of the upper 
classes of the eighteenth century Their local 
ongm may be held to justify their inclusion there. 
I In a national folk museum m England, their late 
; date alone would determine their exclusion as other 
I collections are available to receive them. Yet w hen 
' it becomes necessary to adjudicate upon exhibits of 
an earher date, which are less generally familiar, 
provided they are significant of the general level 
of culture and not of highly specialised character 
— military, ceremonial, or sumptuary — decision 
will become increasingly difficult 
An analogous question may arise m connexion 
with the selection of the buildings it is desned to 
re-erect to form the museum Cottages, barns, and 
the like ofter no difficulty, but the church and the 
manor house were equally an integral part of 
the life of the countryside, even if not intended 
for the occupation or sole use of the peasantry. 
Village crosses, boundary marks, milestones, and 
the like objects may also, it may be taken, come 
withm the scope of our folk museum 
As regards exhibits distinctively local in character, 
it may be thought that it is evidently the function 
of the local museum in the first instance to ensure 
their preservation On the other hand, it would be 
difficult to over-estimate the value to the anthro- 
pologist, the historian, and the geographer, of the 
mclusion of localised series exemplifying, for 
example, the culture of the Cotswolds, or of the 
Sussex area with its iron industry of uninterrupted 
pedigree, extending back to the early days of the 
workuig of that metal m England. 

In the time series, it may perhaps be found 
equally difficult to draw the line of demarcation. 
The end of the Roman occupation affords a con- 
venient startmg-pomt. Yet settled hfe in Britain 
does not begin at that date, and if an attempt 
were made to complete the picture by recon- 
struction of dwellings and village sites for which 
there is evidence, there is no logical ground why a 
further step should not be taken and a lake-village 
or a hill-fort site, or even mounds and barrows, 
should not be reproduced 
It may seem that a consideration of these points 
at thk juncture is irrelevant to the recommendation 
of the Report, which goes no further than to recom- 
mend the institution of an open-air museum illus- 
trating the domestic life of the people in .the past. 
But the Report has made no attempt to define the 
scope of such a museum, and it is as well to keep k 
mind the difficulty of avoiding the expansion of 
museum into somethmg much wider than merd| 
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peasant art and industry, cottage utensils, appli- 
ances and ornaments, in their appropnate setting 
of time and space Both from the educational and 
the scientific point of view, a museum of the history 
of our national culture oi vhich the open-air 
museum formed a part would be the ideal At 
present, however, if only on practical grounds 
and as emphasising the immediate and pressing 
need, a more restricted conception of the aims of 
a folk museum must be regarded as holding the 
field. 

One reason, however, why it may be uorth while 
to keep in view the w idest interpretation of the folk 
museum is its relation to the choice of a site The 
site should be such as to admit of expansion be- 
\ond immediate needs The Report mentions tw'o 
possibilities . one, the ground in Regent’s Park at 
present occupied by the Royal Botamc Society, 
which it IS said is to be vacant in 1932 , and second, 
the grounds at Chiswick House, of which the extent 
is 66 acres A possibility which has been put for- 
ward m the daily press, but is not mentioned in the 
Report, is the Forest of Dean. As regards the last 
named, most, we venture to think, will be in agree- 
ment w'lth the Report when it says that the site 
should be in or near London. It is imperative, 
however suitable the site in other respects, that it 
should be readily accessible to the largest possible 
number of students and visitors. As regards space, 
it should have sufficient acreage to allow for the 
setting up of a number of peasants’ dwellmg-houses 
of various types and periods with gardens when 
appropriate, say at least ten acres, perhaps even 
twenty, and provision must be made for adminis- 
trative offices and the exhibition of smaller objects, 
amulets, personal ornaments, and the hke, which it 
would not be advisable to exhibit m the dwelling- 
houses. 

It is obvious that such a site wiU not be easy to 
find in or near London At Chiswick House both 
house and grounds have a marked individuality 
which does not lend itself to providing an environ- 
ment adaptable to the character of peasants' 
cottages, even if the claims of the public under the 
agreement by which the property has been en- 
trusted to the local authority permitted the cession 
of a sufficient area of land to the museum. Regent’s 
Park is ideally central in position, and it is doubtful 
if a better site could be found ; but being Crown 
land m one of London’s great open spaces, the sug- 
gestion has been criticised on the ground that this 
land should no longer continue to be enclosed. If, 
however, the open-air museum were instituted as a 
part of our national collections and, therefore, open 
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to the public, this olijcotiou would lo^e inurh of its 
force On this aspect ot the iiuttei, howe\or, the 
Report is anjdhing but eiicoiiragmg. It holds out 
little hope that the deficieiuks to which it directs 
attention will be met from pulihc funds Here it 
again invokes the private benct.ictui 
An enterprise of the magmtudc and importance 
of an open-air folk museum should undoubtedly be 
a national concern, but if present financial condi- 
tions pieclude government action, is theie any 
alternative * The institution of a folk museum is a 
question of which the urgency has long been appar- 
ent It had been under the consideration of the 
Council of the Royal Anthropological Institute even 
before the appointment of the Roj al Commission. 
A committee was formed, which has since been 
strengthened by the addition of representatives of 
scientific bodies most actively interested m this 
matter A site alternative to those proposed m the 
Museums Report has been offered to the com- 
mittee It possesses many advantages and the 
pnee IS low. But, clearly, no body of this character 
could enter upon an undertaking of such magmtude 
without the assurance of considerable public sup- 
port, and only m the last resort when all efforts to 
secui’e the performance of an obvious public duty 
by the State had failed. 


The Universe. 

The Universe Around Us. By Sir James Jeans. 
Pp, x + 352 -i- 24 plates. (Cambridge . At the 
University Press, 1929 ) 12s. 6d net 

T his book is an attempt to picture, in language 
which any mtelhgent reader can follow, the 
universe around us, from its greatest to its minutest 
features Astronomy has undergone, in the last 
generation, a peaceful development which is greater 
than a revolution. It has become universal. The 
change of base from the solar system to the stars 
is a greater change than the change from the earth 
to the sun, and the consequences are not the less 
momentous because in this case the change has 
been made without conflict or opposition. That 
some such change must be taken, at some future 
time, has been obvious. In the past, guess and 
forecast have always fallen short of the facts, 
and m any case they are repugnant to those who 
value facts and see how the impressive scheme of 
astronomy has been built up by following the rule 
of never saying more than we know. But f^ie 
means of gaming knowledge seemed wholly nMMie- 
quate to cope with the question. There se^ied 
hope of getting a trustworthy outline in 
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or in any other tune that we could look forward to. 
But this is now changed. 

The universe, however, must be described not 
only m terms of stars but also m terms of atoms 
It extends like a senes of numbers upwards to the 
big and downwards to the ver\ little It 
extends forwards and baekwardh in time, as well 
as in space, and to gigantic a.s well as to minute 
intervals of time We, who have to ev’olve a 
picture of tlu^ .M'heme, arc literally a mere point, 
placed somcwluTe in the middle of it, with literal 
infinities extending before ami after us, beneath us 
and above us, going out beyond the grasp, or even 
the intelligible conjecture of sense Descartes con- 
jectured that God might create the world anew 
ever}’ instant. It would save many difficulties if 
we could believe Failing that explanation, we 
must first invent memory to carry us from instant 
to instant, and then rationalise its record, and 
extend it to history and prehistory, and even then, 
as a geometer would put it, we have only succeeded 
in drawing a tangent line, whereas our business is 
with the whole of the curve , and how are we to 
reach it ^ 

Tlie present book, as Sir James Jeans tells us, 
had its origin m some broadcast talks It is an 
unsatisfactory ongin, for the broadcaster, even 
more than the lecturer, cannot be confronted with 
what he said last, and is tempted to sharpen his 
points and exaggerate his emphasis m the effort to 
‘ put it across ’ in the briefest time, to an unseen, 
unknown, and very numerous audience. So far as 
the origin can be traced in the book, it is nothing 
but a disadvantage, but it amounts to little 
The early part of the book is perhaps a little 
disjointed and breathless. Those who know 
Jeans’s other writings will notice with surprise 
another feature, an occasional careless phrase A 
“ celestial pepper pot ” is, like the " beautified 
Ophelia”, "an ill phrase, a vile phrase”, —so 
is " opinion IS rather in the melting pot If 
Sir James Jeans has left these things in his pages, 
it is only because he could not be bothered to weed 
them out. That, in fact, is the note of the book, 
and gives it, in my judgment, some of its impressive 
force. The many passages of real and spontaneous 
eloquence in it gam rather than lose from standing 
side by side with such careless but efficient words. 
Some of the facts related are fairly familiar to 
scientific readers, but that could scarcely be avoided 
if the book is meant for all. The impression left 
is that of a man who, as we know, has ranged to 
and fro over the whole of mathematical physics, 
and has contributed a great deal in different places 
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to the establishment and precision of its ideas, and 
who now tells us what he thinks of it all, without 
any catch-penny phrases, without any jokes, as 
the expression of an intense personal interest, which 
w’ould be infectious in any case, but is much more 
so from the knowledge of the competence of the 
author. 

It 18 worth w'hile to see how^ it comes that a 
complete and convincing picture can now be given, 
answenngallthe mam questions, over an area that 
seemed a little time ago far too extensive and re- 
mote to get any real know'ledge of it Take the 
scale and extent of the astronomical universe The 
material contributed by the great American obser- 
vatories, especially Mount W ilson, is stnkmg Nine 
out of ten of the beautiful plates that illustrate the 
volume are draw n from that source. Without them, 
much that is now clear would go unverified The 
immense advantages conferred by the great tele- 
scopes and the Californian skies are evident. 

Material resources, however, are not everything. 
No one, least of all the astronomers of that great 
observatory, would make such a claim The very 
reason their efforts have been so well directed, and 
the material they have provided has been so well 
used, lies m the widespread interest that is felt 
for these problems in every part of the world, by 
which, wherever an alert mind was found, it con- 
tnbuted to putting a significant question, and then 
to threshing out the conclusions from the results 
that were furnished. Usually this has to be done 
several times over before people are satisfied. 
Replace America and Mount Wilson by England 
and Cambridge, and very much the same is true 
of the atom Improved communications of all 
kinds have enormously increased the speed and 
efficiency, and cumulative power, of scientific in- 
vestigation The outcome as shown in this book 
18 a description which offers answers to almost 
every physical question we want to put, and one 
which has been so closely criticised that we cannot 
believe it can be seriously shaken anywhere. 

What, then, is the outcome ? The mfinitely great 
and the mfinitely httle are terms that have been 
used for a long time, and to speak in the vernacular, 

‘ they didn’t cut much ice The most remarkable 
feature of the new cosmogony is that it is queer. 
At both ends It is as queer and unintelligible as 
life and morals have long since been voted, by 
those who have studied them. Many people have 
recognised from an early date that the quantun 
theory was really more disruptive of preoonoeifd 
ideas than relativity itself. The more we loofe p ' 
it the more inevitable the fact is. We reqwi’||, 
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keep two contradictory views in use at once. That 
does not baffle the theorists, vho have brought in 
matrices, vith their tuo different products as the 
norm, and reduced it all to calculation But the 
price IS that we must once and for ever abandon 
the guidance of our senses ; and if this is ultimate 
reality, ve do not know’ what it means, now that 
ue have found it 

Scarcely less bewildering is the view in the 
cosmic field. We have long since known that the 
umverse presented a spectacle of the degradation 
of energj". Now that we know, more or less, what 
the imiverse is, w'e see what that statement means. 
Cosmic rays, derived apparently from the mutual 
extinction of protons and electrons, are flying in 
great quantity in all directions. There are some 
millions of great nebula, the nearest so remote 
that its light takes nearly a million years to 
reach us These great nebulae are gradually 
collectmg from the all-but-void, and each is de- 
generatmg into clusters of hundreds of thousands 
of stars. Each star lives on the extinction of its 
own matter. The sun, for example, loses four 
milhon tons a second , and out of its year’s output, 
a small fraction of one second represents what we 
happen to intercept and on which we keep going. 
The extent of the universe in time and the absence 
of any significant happening is just as remarkable. 
What IS all this universe for ^ Who wound it up * 
When? Why* Vain questions. The umverse 
did not exist for any of us a hundred years ago, 
and it will cease to exist in any physical sense 
even more briefly. 

But if these are vain questions, it is far from a 
vain pursuit to write a book like the present one. 
Here is the physical outline of the world, and unless 
our intellect is totally misleadmg, it cannot be 
much wrong. Unless we are prepared to assert 
that it is, everything else must square with this 
frame. All current beliefs must be overhauled so 
that they may fit into the picture, and a great 
many of them, fundamental and otherwise, wiU 
suffer severely before the process is complete. 

R. A. S. 

Discovery and Invention, 

A History of Mechanical Inventicms. By Prof. A. P. 
Usher. Pp.xi+401. (New York . McGraw-HiU 
Book Co., Inc ; London: McGraw-Hill Publishing 
Co., Ltd., 1929 ) 255 , net. 
rpHE history of the development of the invent- 
ive faculty”, said Mason in his “Origin 
of Inventions ”, ** is the history of humanity ” , 
vhile the term mvention, used m its plam logical 
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sense, he added, maj be applied not only to mech- 
anical devices but also to the processes of life, 
languages, fine art, social structures and functions, 
philosophies, formulae, creeds and cults, all of w’hich 
involve over and over again the same activities 
of mind 

Though applicable to the whole range of human 
endeavour, by common usage invention is associ- 
ated m our minds with tools, utensils, appliances, 
mstruments, machines and engines, and w^e all 
thmk of the inventor as one who troubles himself 
with such things Even with this restricted 
significance, the history of invention takes us back 
to the most remote age and into every comer of 
the world, and opens up as fascinating a study as 
can be found anywhere else and one that touches 
life on every side Between the fashioning of the 
most primitive kmves, needles, snares, weapons, 
rafts, and shelters, and our complex machinery, 
our powerful engines, our instruments of refine- 
ment and precision, lies the history of material 
civihsation 

In spite, however, of the interest and importance 
of the subject, there are few books dealmg with it 
m a cntical or general manner. Certam branches 
of invention have had their historians, and there 
are a few biographies of modern mventors and 
reviews of definite periods, but these do not meet 
the needs of the ordmary reader. It is with pleasure, 
therefore, we direct attention to Prof. Usher’s 
series of sketches dealing not only with some of 
the most notable of mechamcal mventions, but 
also with the place of technology in economic 
history and with the process of invention itself, 
a process in which the powers of imagination are 
fully employed Dismissing the view that the 
process of innovation is a phenomenon more 
mystenous than other phases of our mental life, 
the author discusses the nature and theory of 
innovation, distmguishes between discovery and 
mvention, and shows how the development of 
modern experimental science laid the foundation 
of our modern technology. Writing of the func- 
tion of the fore-conscious mind m invention, he 
says : 

The inventor, like the artist, lives on the border 
land between the normal and the abnormal, and, 
like artists and pophets, finds in his day-dreams 
a source of gratinoatlon and encouragement at the 
least, and at times a fruitful source of genuine 
accomplishment. 

The opening chapters are as fresh and stimu- 
lating as they are unusual m a book on inven- 
tion, and it may be presumed that we owe Pwf. 

2a1 
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Usher's psychological studies to the fact that he 
'ft’rites as a professor of economics and not as a 
technician 

Of inventions themselves we are given chapters 
on the mechanical equipment of the pre-Chnstian 
era, on water wheels and wind mills, water clocks 
and other time-keepers, the invention of printing, 
the textile industries, and the production and 
application of power Onh one inventor has a 
chapter to himself, this exception bemg that 
remarkably versatile gemiis, Leonardo da \mci. 
Famous as an artist and as constructor, there is 
certainly no ground for the view that his scientific 
and mechanical capacities were m any' way inferior 
to his artistic powers 

Eight throughout the book emphasis is placed 
on those inventions which, m Prof Usher’s words, 
exhibited primary symthesis rather than cntical 
revision, and attention is directed to the inno- 
vations w’hich led to notable and fundamental 
advances. The book is w ell illustrated ; authorities 
are quoted ; there is a valuable bibliography and a 
satisfactory index It undoubtedly fills a gap m 
the list of English works on invention and should 
be valuable to many classes of readers, and especi- 
ally to those engaged in teaching economic and 
industrial history. 


Pharmaceutical Products. 

(1) Kramer's Scientific and A pphed Pharmacognosy. 
Third edition, thoroughly revised by the follow- 
ing named Editorial Committee’ Editor-in- 
Chief , Dr. Edwin L Newcomb , Co-Editors, Prof. 
Leasure K. Darbaker, Prof Earl B. Fischer, 
Prof Edmund N. Gathercoal Pp xxxvii-f-893. 
(New York: John Wiley and Sons, Inc ; 
London’ Chapman and Hall, Ltd., 1928.) 
37^1 M net 

(2) Handbook of Pharmacognosy. By Dr. Otto A. 
Wall Revised by Prof Leo Suppan. Fifth 
edition Pp 472. (London ’ Henry Kimpton, 
1928.) 21s net 

(1) TYUEING the past few years the study of 
crude drugs derived from the vegetable 
and animal kingdoms has attracted an ever-increas- 
ing amount of attention, and the interest in this 
branch of knowledge has showm a remarkable 
revival. Medicinal plant farms, where the changes 
efieoted in the constituents of medicinal plants 
grown under varying conditions can be studied, 
have been established in increasing number. In 
that respect Great Britain has shown a tendency to 
lag behmd, due probably to a lack of that public 
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support which is freely given on the Continent 
Striking evidence of the interest taken in this sub 
]ect abroad is shown by the success attending the 
conferences recently held in Budapest and m 
Vemce by the international association for the 
promotion of the production of medicinal plants 
The authors of ‘‘ Kraemer’s Pharmacognosy ” have 
every justification for the statement they make m 
the preface that “ pharmacognosy must pla\ an 
increasingly important part in the future of phar- 
macy and medicine ”. 

Pharmacognosy now involves so much botany, 
chemistry, pharmacology, and other sciences, that 
the decision to entrust the revision of the third 
edition to an editorial board of four members must 
be regarded as justified. The general plan of the 
w’ork has been retained, but about fifteen new 
monographs have been introduced and the size of 
the volume increased by about 130 pages. The 
number of drugs discussed is therefore very large , 
in fact, it might safely be said that the work con- 
tains information upon most drugs of import- 
ance 

There are numerous illustrations of varying 
quahty, many being good and some mdifferent, 
w’hile m other cases it is rather difficult to find a 
reason for their introduction. 

Organotherapy, vaccine therapy, serum therapy, 
and protein therapy have of late made notable 
additions to the armamentarium of the physician, 
and of these pharmacognosy must take cogmsance 
Accordmgly, the book contains brief allusions to 
vacemes, sera, etc., and also an account of the col- 
lection of pollen for diagnostic and curative use. 
Under the headmg “ Animal Drugs ” the editorial 
board says, “ Their study is much neglected by 
students of pharmacy, and more attention should 
be given them as they furmsh some of the most 
important drugs used by man ”. In view of this 
statement, it is rather remarkable that the only 
ammal drugs discussed m the book are cantharides, 
cochineal, musk, and civet. One would have ex- 
pected to find descriptions of the thyroid and 
pituitary glands, which are official in the U.S 
Pharmacopoeia, of the suprarenal glands, of the 
pancreas and others, but nothing beyond a mere 
mention of them in the course of half a dozen lines 
is to be found. Nor is there any mention of such 
animal products as cod-liver oil, spermaceti, bees- 
wax, or woolfat. 

Possibly these substances were regarded by ## 
editorial board as outside the scope of phannaWi’ 
nosy, but it is not easy to ascertain whether 
really the case. On page xlv the following 
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jnents are to be found “Pharmacognosy is 
essentially the study of organic drugs and allied 
products'” , “ In a more restricted sense pharma- 
cognosy embraces the study of medicinal plants 
and their crude products”, “in short, pharma- 
cognosy deals mth the properties, identification, 
sources, and nature of new materials and their 
products ” , “ the ultimate aim of the science of 
pharmacognosy is to obtain a knowledge of the 
chemical nature and the properties of all commercial 
products from their origin in nature to the final 
changes produced in their manufacture What, 
then, does the editorial board really understand by 
pharmacognosy ? 

A careful examination of the accounts of at least 
the more important drugs reveals deficiencies and 
inaccuracies that should not occur in a work of 
this description. The collection of acacia gum and 
of benzoin, for example, leaves much to be desired ; 
the constituents of benzoin and of ammoniacum do 
not correspond with the results of recent investiga- 
tion ; cathartic acid still occurs as one of the three 
active constituents of senna, and so on Had the 
authors been acquainted with the thorough examin- 
ation of santonica made by Wallis and Mowat, 
they would probably have modified their account 
of it, but it IS remarkable that reference to an 
Eng lish hterary source of information is rarely 
to be found. 

The work is one of the best known and probably 
one of the best of American text-books of pharma- 
cognosy. It contains abundant information, but it 
would appear that in preparing the present edition 
sufficient care was not given to revising the text, 
correcting inaccuracies, introducing the results of 
recent researches, and generally bringing the work 
abreast of the progress of pharmacognosy. 

(2) This work was originally wntten to serve as 
notes in pharmacognosy for students m colleges 
of pharmacy, in order to reheve them from the 
labour of taking notes and leave them free to 
follow the information and explanations given by 
the lecturer. It would afford, therefore, a skeleton 
to be clothed later with muscle by the student him- 
self m the course of his post-graduate study. Such 
a method of dealing with pharmacognosy is by no 
means new, and while it appears at the first glance 
to possess advantages, it suffers from the danger 



for the skeleton and content himself with a ooHeo- 
tion of dry bones, relying chiefly upon his memory 
instead of upon his understanding 


As the book has now reached its fifth edition and 
W. Suppan has retained this method of dealing 
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with the subject, it must be assumed that the object 
in view has been attained and that the student 
has been provided with and uses a condensed out- 
hne of pharmacognosy which lie can afterwards 
amplify as opportunity offers A student seldom 
makes satisfactory progress in a subject m which 
he IS not interested, and whether this method of 
presenting it will attract and interest him and 
stimulate him to further independent mquiry is to 
be doubted , probably it w ill not The information, 
though given m a very condensed form, is on the 
whole fairly accurate Errors are to be found, as 
mdeed they are to be found m all books, but as a 
rule they are of minor importance 
Numerous illustrations accompany the text and 
serve their purpose, although some of them lack 
artistic finish It is doubtful whether the book wiU 
meet with a ready outlet in Great Britain. It is 
not suited for class work for English students, and 
IS not sufficiently thorough or detailed to be useful 
as a work of reference. 

A “Handbuch” of Zoology. 
SaTidbuch der Zoologie . eine Katurgeschichie der 
Stamme des Tiemiches. Gegriindet von Prof, 
Dr. Willy Kukenthal. Herausgegeben von Dr. 
TMlo Krumbaoh. Band 2: Vermes Amera, 

Vermes Polymera, Echiurida, Sipunculida, Pria- 

puhda. Lieferung 1, Teil 1. Pp. 112. 12 gold 

marks. Lieferung 2, Teil 8. Pp 112. 12 gold 

marks. Lieferung 3, Teil 2, Pp, 128 14 

gold marks. Lieferung 4, Teile 3 und 4. Pp. 
110 + 18. 14 gold marks. Lieferung 5, Teil 4. 
Pp. 19-146 14 gold marks. Band 4 Pro- 

gmeata, GUlopoda> Insecta, Lieferung 6. Pp. 
577-672. 10 gold marks. Lieferung 7. Pp. 
673-800. 14 gold marks. Band 6 : Amnia 
{CepJialochorda), Cyclostorm, IcUhya, AmpM-' 
ha Halfte 1, Lieferung 1. Pp. 112. 12 gold 
marks. Band 7 . Sauropsida, Eepttlia, Am. 
Halfte 2, Lieferung 3. Pp. 225-336. 12 gold 
marks. Lieferung 4. Pp. 337-432. 10 gold 
marks. (Berlin und Leipzig . Walter de Gruyter 
imd Co , 1928.) 

S INCE our last reference to this fine “ Hand- 
buoh ”, ten parts— 1056 pp.— have reached 
us, and it may be said at once that they fully main- 
tain the standard of the earlier paarts both in text 
and illustrations. 

The seocmd volume on a portion of the Vermes is 
to oonsWi of nme independent parts, five of which 
have been published during the last twelve months. 
In this volume the accounts of the Amerar-^ 
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flatworms and rnimdw orms—and tht* Pohmera, 
that IS), the Aimeiida, including the Eeliiurida, 
Siiuineulula, and Priapuhda, ill find a place. The 
deM'niJtnni of the M\ zostomida has appeared in the 
fii'.^t fialf of tlie third volume, and the Oligomera-— 
Phorums, Bryozoa, Brachiopoda, Chsetognatha, 
iihabdopleura, Cephalodiscus, and Enteropneusta 
—are to be considered in the second half of that 
volume. A brief general introduction to the 
Amera is given in Bd. 2, Lief. 1, Teil 1, by Dr. E. 
Reisinger, who, in a paragraph on the phylogeny, 
derives the Gastrotricha and therewith allNemathel- 
minthesfrom the Platyhelminthes, particular!, \ the 
Rhabdoccel Turbellaria A definition and short 
consideration of the morphology, development, and 
phylogeny of the Platyhelminthes are given by 
Prof E. Brcsslau and Dr. Reismger, who set aside 
the theory of the relationship of Cteiiophores and 
Polyclads The> regard the similarities exhibited 
by the Platyctenidae and the Polyclads as due to 
convergence and they consider the Acoela to be the 
most primitive flatw’orms. Prof. Bresslaii then 
proceeds to the detailed description (unfimshed) 
of the anatomy and finer structure of the Turbel- 
laria, the alimentary and nervous systems being 
well described with the help of many excellent 
figures, the majority of which are from recent 
memoirs. 

Part 8 of the second section of this volume con- 
tains a compact account m 112 pages of the Ohgo- 
chseta by Prof. W. Michaelsen, w'ho has himself 
added so greatly to our knowledge of this class. 
His account of the finer structure of the nervous 
system is, however, disappointing— it gives no idea 
of the nature and relations of the neurones, and 
there is no satisfactory description or figure of the 
fuimel of the nephridiiim of Luwhncus. But for 
much of the anatomy, and for distribution and 
ecology, and features used m classification, the 
account is excellent. 

In part 2 of the third section, Prof. Otto Fuhr- 
mann deals witli the Trematoda— first with the 
Monogenea (pp, 29), and then with the Digenea, 
the account of which is unfinished. The text is 
supported by 171 well-drawn figures illustrating 
the anatomy and development of a representative 
series of examples. 

Prof. L. Bohmig, in parts 3 and 4 of the fourth 
seeticm, giv® a good account of the structure, 
physidogf, development, classification, and rela- 
ticaships of Nemwtines. A figure showing the 
anatomy of MehcfMUt would have been useful 
here. FoUowing is a brief introduction to the 
Nematheiminthes, which are defined as including 
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the Nematoda, Nematomorpha, and Acantho- 
cephala, and also the Rotatoria, Gastrotricha, and 
Echinoderida. Dr. Wesenherg Lund’s account of 
the Rotifera begins in this part and occupies the 
greater part of part 4 of section 5— altogether 
120 pages— and, as would be expected from this 
author, such aspects of the subject as sexual and 
seasonal dimorphism, the life-cycle and the dura 
tion of hfe, and ecology receive full consideration. 
Dr A Remane’s account (unfinished) of the 
Gastrotricha follows. 

In sections 6 and 7 of the fourth volume is the 
first part of the account of the insects— the Apterv 
gota and the low^er Pterygota— by Dr A Hand- 
lirsch. Ample space is devoted to external features, 
dimorphism, larvae and nymphs, fossil representa- 
tives, phylogeny, habits, ecology, distribution, and 
classification, but much more information might 
have been given on internal anatomy, and in 
some cases on physiology ; scarcely any reference 
18 made, moreover, to the finer structure (histology). 

The account of Amphoxus (unfinished) by Dr. 
V Pietschmann (Bd. 6, Halfte 1, Lief. 1) includes 
an excellent description of the anatomy and 
histology, especially of the nervous system and 
sense organs The account of the development is 
illustrated almost entirely by Hatschek’s figures 
(with the polar mesoderm cells) ; it would have 
been well to include some from later investigators. 
The description and figures of the metamorphosis 
are inadequate. 

In the seventh volume (Halfte 2, Lief 3, 4) Dr. 
E. Stresemann continues his account of the birds, 
describing the urinogemtal system, sperm and 
ovum, development, hatchmg, the nestling and its 
down, the flight feathers, sexual dimorphism, 
differences m structure between the two sexes, and 
gynandromorphs. Begmnmg with the primary 
germ cells and their migration into the splanchno- 
pleure, the history of the gonad in the embryo in 
both sexes is traced, and the seasonal changes of 
the adult gonads are noted. The section on 
development is relatively short, the author perhaps 
considering that, m view of Lillie’s masterly volume 
on the subject, brief treatment was permissible. 
Nests, eggs, social hfe, parasitism- the case of the 
cuckoo and others— receive very adequate con- 
sideration, and the majority of the illustrations are 
from recent works and form an excellent suppm^t 
to the text. 

The publishers deserve the support and m* 
couragement of all zoologists for their enterprlPI 
in producing this comprehensive and valuiifc 
" Handbueh ”, 
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Our Bookshelf. 

Bwhgkal Pi maples . a Cnticnl Study By J H 
Woodger (International Library ot Psychology, 
Plulosophy and Scientific Method ) Pp. xn + 
498 (London Kegaii Paul and Co , New 
York • Harcourt, Brace and Co , 1929 ) 215 
net 

No doubt most thoughtful biologists deplore the 
small number of generalisations which exist in 
their science compared wuth the ever-increasing 
masses of unrelated facts reported by workers m 
field and laboratory Evidently some attention 
to fundamental concepts is required, and Mr 
Woodger has made an attempt to survey critically 
the primary suppositions w'hich are involved m 
biological thought His book begins with a dis- 
cussion of the relations betw^een natural science 
and philosophy, including a vigorous attack upon 
phenomenalism Mr. Woodger is for the most 
part a follower of Prof Whitehead and the Cam- 
bridge school of logicians The book then gives 
an account of the principal antitheses of biology 
(vitahsm-mechamsm, structure-function, orgamsm- 
eiivironment, preformation-epigenesis, teleology- 
causation, mmd-body), mediating between them 
and mitigating the bitterness of their opposition 
Finally, the author ventures on a discussion of the 
future" of biology 

Sir. W^oodger’s very difficult task has been 
accomplished so successfully that no biologist who 
really wishes to face fundamental problems should 
omit to read it. Yet it suffers from three defects : 
(a) it is unnecessarily long, because unnecessarily 
polemic, especially agamst text-book statements , 
(t) it attributes to physiologists, biochemists, and 
others with whom the author is not in sympathy, 
opinions much cruder than those they actually 
hold ; and (c) it is insufficiently constructive. Mr. 
Woodger tends to destroy without replacing. Thus 
on p. 315 he says, “ It will be necessary to devise 
ways and means for correcting a purely analytical 
procedure ”, but there the question is left, though 
most biologists would agree as to the importance 
of the way the parts are related , the difficulty 
IS to investigate without destroying Perhaps 
Mr. Woodger will some day give us a better, 
shorter, more constructive book, suggestmg 
methods of research better than those now in use, 
mstead of simply pointing out their deficiencies 

The Soul of Manchester. Edited by Dr. W. H. 
Bnndley . (Published for the Manchester Section 
of the Society of Chemical Industry.) Pp. xi + 
280 + 16 plates (Manchester: Manchester Um- 
versity mss, 1929.) 6s. net. 

This interesting compilation, finely illustrated, 
commemorates the meeting of the Manchester 
potion of the Society of Chemical Industry, held 
in the city this year, and is very welcome, It m 
in no sense a guide-book, but a critical valuation 
of the activities — scientific, literary, educational, 
industnal, and general— of a centre which has long 
played a conspicuous part, for good and all, in 
the evolution of human affairs within and outside 
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Its borders Authorities Mich a& Sir Henrv Miers, 
Prof A Lapworth, Prof C H Herford, Sir 
Michael Sadler, Prof F E 'Weiss, Prof C H. ReiUy, 
Dr Henry Guppy, and other, s recount success’ 
failures, and future aspirations 
The attractiveness ot citizen&hip lies, doubtless, 
m its fundamental diverseness We wuuld like to 
be told, in similar vein, ot the soul of Liverjiool, 
of Sheffield, Birmingham, Bristol, but reahse the 
civic hardihood involved in such ventiue,s As for 
London, she must ever stand alone, mother of our 
cities. 111 spirit dominant 
The title of the book is fully met in able articles 
These include “ The Story of Education ”, 
“ The Face of Manchester ”, “ Chemistry and 
Manchester Umversity”, “Manchester andCotton”, 
“Social Service”, “Manchester and Recreation”. 
An informmg contribution, “ Manchester and its 
Press ”, recalls Alex Ireland, sometime manager 
of the defunct Examiner, wffio came to Manchester 
from Edinburgh, where he had been associated with 
William and Robert Chambers. He was the only 
man in the comitry, we are told, in the secret of 
the authorship of “ The Vestiges of Creation”. 

Evolution by Symbiosis By H. Reinheimer. Pp 
viu + 141 (Surbiton: Grevett and Co., Ltd., 

1928 ) 55.net 

It is not very easy to deal wdth Mr. Reinheimer in a 
short notice , but at the same time one cannot feel 
sure that he deserves a longer one This book is 
but one of a number which he has written, all telling 
the same story, namely, “ that the standards of 
virtue and vice in the universe depend upon two 
antitheses symbiosis and parasitism ; that it is 
defimtely immoral and ruinous, through the whole 
of nature, for an organism to be parasitic ; that the 
degree of virtue is the degree in which an organism 
co-operates or ‘ gets on ’ with the umverse, living 
by helpmg the rest of creation ” (p 8), “ Only 
austerely constituted orgamsms can hope to enjoy 
natural immunity from disease ” (p 23). A carm- 
vore is a “semi-degenerate organism” (p 44), 

“ there is but a difference of degree between carni- 
vorism and parasitism ” (p 45) ; “ symbiotic cross- 
feeders [that IS, herbivores] are ipso faxio in due 
relation with the world of life and thereby best 
qualified to enter into fruitful, sympathetic and 
mtelligent social intercourse of the most vaned 
Trill '' (p 56), so long as they do not overdo it and 
become “ plant-assassins ” (wasteful and destruc- 
tive herbivores) like the elephant, which is “ a 
typical acromegaho animal in a state of hopeless 
senescence verging on extinction ” (p 109) 

Mr. Remheimer has produced a great bulk of 
argument in favour of ms views, and it must be 
admitted that some of his ideas are clearly important, 
whilst others are at least interesting ; for example, 
a study of animal nutrition is obviously a necessary 
part of any comprehensive study of evolution But 
Mr. Remheimer spoils his own case by being peevish 
with biologists who do not accept his views. 
“ Orthodox biology is written, as I have oftm 
said, to suit the perverted digestion of modem 
society ” (p. 61). He has a favourite phrase, “as 
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1 have often '^ho^^n ” . our objection i^ that be has 
not shown we sliould be more grateful to him tor 
a single juece of detailed original research bearing 
on the question of evolution, such as Heslop 
Hamsun's work on the inheritance of melaiuc [ 
varieties in certain Lcpidoptera, than for any 
amount of argument. 

R(searchex^ in Polynesia and MihuLSia ; an Account 
of Investigations in Samoa, Tonga, the Ellice 
Group, and the Hebrides, in 1924, 192o 
Patrick A Buxton Parts 5-7 (relatuig to 
Human Diseases and Welfare) (Memoir Series, 
No. 2 ) Pp XI + 139 + 27 plates (London 
London School of Hygiene and Tropical Diseases, 
1928.) Qs. 

Few problems of tropical medicine are more com- 
plex than that of the pathology of filariasis , it is 
one which for elucidation will require extensive 
research, carefully planned and properly standard- 
ised Dr Buxton’s contribution to the problem 
forms Part 5 of the account of the investigations 
in Polynesia and Melanesia undertaken by the 
expedition sent out by the London School of 
Tropical Medicine It bears the stamp of strictly 
scientific medical research The methods and 
technique adopted are described in minute detail , 
statistics are complete and precise ; a well-reasoned 
commentary concludes the account, and numerous 
references and cross references enable the reader 
to verify readily the evidence on W’hich the author’s 
deductions are based. Considering the conditions 
imder which research work in Oceania is carried 
out, Dr. Buxton is to be congratulated on the 
complete and exact nature of this record. 

The study in filariasis forms the principal part 
of the book. Parts 6 and 7 are devoted to a 
consideration of other human diseases in Oceania, 
and the effect of European culture on the Samoan 
The text is illustrated by a series of excellent 
photographs. 

The Mind of the Savage. By Raoul Alher Trans- 
lated by Fred Rothwell. Pp. xiv + 301. (Lon- 
don : G. Bell and Sons, Ltd., 1929.) 15a. net. 
This is the translation of a book which appeared 
in 1927 under the title “Le non-civilisd et 
nuus ”. The author, during a long life devoted to 
the study of Protestant theology in the University 
of Pans, has been closely associated with missionary 
w'ork, especialh in Madaga.scar. His study of the 
psychology and sociology of primitive peoples, 
wiiich has proceeded concurrently with his activity 
in the administration of missions, has therefore 
had a strong practical bias throughout, which 
appears, as the original title shows, in this exposi- 
tion of his conception of primitive mentality. The 
mam^ line of his argument is aimed at demon- 
Btratii^ the disastrous and paralysing effect of the 
belief in iMgio in aU departments of primitive life 
and activity. One point he brings out of w'hich 
prhaps too little has been made hitherto, and that 
is that magic involves not so much the associa- 
tion of ideas as the association of emotions. He- 
ranges himself with JAjy Bndil and other French 
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psychologists as against the English school To 
some at least of the latter school his conclusions 
will appear too abstract and ‘ to smell of the lamp ’ 
In other words, bis view of the function of magic 
IS external and ignores recent work w'hich lias 
studied it as an integral element functiomng m a 
given social environment The concluding chapters 
are practical in their bearing and deal with " A 
New Philosophy of Colonisation ” and the role of 
Chnstian missions 

Trout Fisheries : their Care and Preservation Bj 
J C Mottram. Pp 186 (London. Herbert 
Jenkins, Ltd , 1928 ) 10s. 6d net 

To have the fortune to own or lease trout streams 
of the first order is the lot of few’, and reading Mr 
Mottram’s book causes one to wish for some sucli 
water on w’hich to expeiiment Certainly, those 
who have this good fortune should not fail to study 
this work, W’hich contains much practical adnee*, 
it should also be in the hands of those who control 
the many associations which maintain the fisheries 
of the streams and lakes with which the British 
Isles abound. 

Of special mterest is the chapter on trout disease 
and restockmg, in which the author directs attention 
to recent research on the causes of outbreaks of 
disease in large populations and the dangers of 
mtroducmg healthy stock mto populations w’hich 
have already passed through an epidemic, thus in- 
currmg the risk of starting the disease afresh o^ving 
to the weak resistance of the new blood The 
dangers of introducing possible carriers of furuncu- 
losis are also stressed, a subject the study of which 
has recently been taken up by a jomt committee 
under the auspices of the Fishery Board for Scot- 
land, the Ministry of Agriculture and Fisheries, 
and the Kennet Valley Fisheries Association, 

The book is very clearly printed with large tjqie 
and makes pleasant reading. The msertion of 
photographs to supplement some of the line dia- 
grams w'ould perhaps have been an improvement 

Medical Adventure : some Experiences of a General 
Practitiemer. By Dr. Ernest Ward. Pp xii4-291. 
(London . John Bale, Sons and Danielsson, Ltd , 
1929 ) 8s. 6d. net. 

The enjoyment with which many readers of the 
imiem Hospital Gazette have perused Dr. Ernest 
Ward’s articles will be shared by all who read his 
book “Medical Adventure”. Written with a 
hterary ability rarely found in medical men, every 
chapter reveals the author’s powers of observing 
and recording, and, when in lighter vem, his keen 
sense of humour. His accounts of difficult and 
amusing situations, of cases common and un- 
common, of successes and failures, give a really 
unique description of a general practitioner’s work. 
His reflections on many problems are most in- 
structive, but are offered with unassummg modestjr. 
To the young practitioner especially this book will 
prove of great value ; from it he will learn lessoBi 
as readily as if he had himself experienced DiV 
Ward’s adventures 
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Letters to the Editor. 

\The Edita) does not hold hwmlf responsible for 
^ opinions expressed by his coriespondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications ] 

Severe Environmental Mortality among A bra {-Syn- 
dostaya) alba, Donax vittatus, and other Organ- 
isms oif the Lancashire Coast. 

Whilst walking along the Birkdale sands from 
\msclale to Southport on the Laneaslure coast on 
Isov. 3, I noticed that immense numbers ol small 
molluscs had recently been washed ashore, and as 
definite observations on environmental mortality are 
important in connexion with the adaptations of a 
species to its environment, such occurrences are 
worthy of record. 

The spring tide had begun to ebb as I set out to 
walk from Ainsdale to Southport along the high-water 
mark at midday, and my attention was at once 
attracted by large numbers of tubes of Pectinana 
and Lamoe {=Terebella) and shells of Abra alba 
( sSipndosmya) Wood The tubes of Pectinana were 
empty, while those of Lanice constituted only the 
upper portion and, though obviously fresh, like those 
ot Pectinana, were also empty. These tubes occurred 
along the whole stretch of the sands exammed, 
either in rows or piles, at and near the high-water 
mark, and the mortality in Pectinana may be esti- 
mated to have been of the order calculated for Abra 
below. Probably no or little mortality occurred m 
Lamce owmg to the habit of this animal of retreating 
down its deeply embedded tube at a rapid rate when 
disturbed Pectinana, having a cone-shaped tube, 
cannot retreat m this way and must perforce become 
exposed when its tube is washed out of the substratum 
Shells of Abra were also distiibuted along the 
whole of the region of the high-water line from 
Ainsdale to Southport, either m heaps in stream-lmes 
or m crowded rows along the high-water mark or 
scattered over a strip of high-water wash-mark 
vaiying from about 6 to 10 yards mostly, accordmg 
to the contour of the high-water region. The shells 
were entire and fresh, and on the return journey from 
Southport to Ainsdale it was estimated that from 
25 to 50 per cent of them contamed either livmg or 
recently dead tissue. A sample of the shells with 
soft parts remaining was exammed in the laboratory 
on the same and following days, when livmg tissues 
were found. Livmg Trematode larvae were also found 
in seven or eight individuals out of about 12 or 13 
examined, one individual being heavily mfected. 
There can be no doubt, therefore, that the Abra as 
well as the Pectinana and Lamce had been washed 
ashore during a few recent (and sprmg) tides. 

An attempt was made to estimate the number of 
Abra present on the strip of shore exammed. In 
representative areas where the shells were scattered 
thmly, two counts in about a square foot gave about 
one_m 10 sq. inches. In thicker collections at a 
typical place at the higher water-lme there were 
about three per 10 sq. mohes. In still thicker con- 
centrations of common occurrenoe there were 20 m 
10 sq. mches, and m a typical stream-lme collection, 
of which there were abundance, 25 occurred in 10 
S(L mches. Still thicker concentrations occurred 
where heaps of Abra, Pectinana, and Lamce occurred 
to a depth of one to two inches or possibly deeper, 
but sometimes these heavier concentrations coincided 
with a sparsely besprinkled high-water zone. On the 
BMnimum estimate of a thiobiess of 14 Abra per 
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square foot tor a wicltli ot onl.\ 71 \auls along the 
high-tide zone tiom Ainnlale' to'Southitort (fullv 
thiee miles were caietull^v exainuieil), it is eas\ to 
estimate that approximately 5 million indi\ iduals had 
been recently W'ashed ashore on tins strip of coast. 
But as shells were also found lower down in the tidal 
zone, and fishes, gulls, and other animals had in all 
probability fed on them, lu atlilition to the thicker 
concentrations observed, it is piobable tliat a more 
likely mmimum estimation of the loss would be ot 
the ordei of 10 million 

While counting the Abra it was observed that 
countless numbers of the spat of Donax vittatus (for 
the rdentilication of wdiich I am greatly indebted to 
my fiieiid, Mr R Winekw^oith) occuriW also along 
the high-water line, especially m stranded waves o'f 
troth. These also occurred with few exceptions along 
the greater part of the three miles of shore examined 
At some points the spat were scattered over the 
high water zone, but close observation was required 
to detect them, as their size ranged from only about 
3 mm. to 4 3 mm No attempt was made to estimate 
numbeKi in the heaped- up masses, but 58 were picked 
up on a halfpenny where they were lying about one 
deep In many places masses of them could be picked 
up in one's fingers. The loss of the spat of Donax 
vittatus may therefore be estimated conservatively as 
ten times greater than that of Abra, and therefore 
of the order of 100 million on this strip of coast 

As some food-fiishes, for example, plaice, devour 
Abra, Donax, and Pectinana (see the work of Todd, 
Petersen, Ford, Bay, and others), the mortality ob- 
served represents perhaps a not unimportant loss of 
potential fish-food, and demonstrates m the case of 
Don/u the manner in which the whole spatfall may 
fail m certam years even after the critical post-larval 
stage is overcome. 

It seems probable that the mortality was due m 
this case to a certain wave-action set up by a com- 
bmation of strong inshore winds coincident with 
sprmg tides, whereby is produced a strong ground- 
swell which washes out all organisms in the surface 
layers of the sandy or muddy sea-bottom It would 
appear that this section of the coast is peculiarly 
liable to disturbance of this kmd, as Chaster records 
immense quantities of the relatively large spiny 
cockle {Cardmni echinatum) thrown up ahve on the 
samebeachm January 1891 (<S'oMf//porf*S'oc Nat Hist., 
1. 1892} J. H. Orton. 

The University, 

Liverpool, Nov. 23. 

Mechanism in Nerve Centres. 

MacCuedy, m his stimulating book, “ Common 
Principles m Psychology and Physiolo^”, has 
assail^ the mechanistic interpretation of reflex func- 
tion as incompatible with known facts. He concedes 
that the nerve impulse, as exhibited m the peripheral 
nerve fibre, may be exphcable on a physical basis, 
but he msists that as soon as we encounter the function 
of the nerve centre, even as exemplified m the simplest 
reflex arc, we are forced to recognise the pr^ence of 
somethmg quite apart from any physical mechanism. 
He contends that the nefve centre does not merely 
conduct impulses (as does the nerve fibre) but produces 
them. MacCurdy further objects to the assumption 
of physical meohamsm in the nem centre on three 
specific grounds j namely, a machine “ cannot change 
iteelf or its functions to meet new conditions , it does 
not improve its performance with practice ; it cannot 
perform some particular function depending origmally 
on one part, after that part is destroyed 

Much W been written on the differences b^weea 
conduction m the peripheral nerve fibre and in the 
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reflex aic whieh nnoKes the £;re\ niattei ot the | 
spiiml eitrd ui hnuu (Shemngtun, 190t) , Forbes 1929) | 
The jiiu'>.t salient differences are those ot mothfication | 
and xariiibilit\ , modifiention in that the end effect I 
111 ihe letiex coiTes[)OiKls less closeh to the initiating ' 
stimulus than is the case witli the direct excitation i 
oi jieiijiheral nerve, tor example, when the reflex re- 
sjiuiise is L'liaracterised by prolonged after-discharge 
or by inliibition ; variabiiit> in that the character of 
the reflex response is more dependent on blood supply 
and oxygen, and more subject to change under the 
influence of drugs or poisons. Yet m the case of both ; 
reflex arc and peripheral nerve, the ability to yield | 
a functional response to an external stimulus depends i 
on the existence of an unbroken conductmg path ot | 
excitable protoplasm j 

It IS not clear to the jihjsiologist why, it the prm 
ciple of nieehaiusm he admitted m the case ot the 
nerve iibre, it should be denied the more delicate, but 
no less material structures in the neixe centre wheie 
the fllires braiith and toim an intiieate netwoik ot 
iiitermingluig ramitieations 

Let us consider the several objections to a phjsieal 
interpretation ot reflex iimction Firet, the contention 
that a plijsical mechanism cannot produce impulses 
ma> be aiisw ered m various vv ay s. A telephone system 
ma,\ be likened to the nervous system, the inert wires 
resembling the peripheral nerve fibres, and the central 
exchange corresponding to the nerv'e centre. The 
switclmig of the incoming call to the proper Ime has 
until recently recjuired a conscious ojierator, but now 
this function is performed by machine switching 
(witlely used in America), an intricate mechanism 
without consciousness. A smijiler case, and one jier- 
liRjis resembling more closely the mechanism m the 
nervous system, would bo a junctional point where 
fire, approaching along a tram of gunpow'uer, mitiates 
several tires in branching trains of powder There 
would be no ehsentuil difference betw'een the simple 
tram and the branching tiam of powder, except in 
the mere fact of branching. The extensive spread of 
reflex effects evokeil by stimulation of a smgle sensory 
nerve need not demand any more vitalistie explana- 
tion than such a branching of the conducting paths. 
Even the spontaneous initiation of impulses by the re- 
spiratory centre has a physical counterpart m the spon- 
taneous, rhythmic disturbance on the surface of an non 
wire immersed in nitric acid, described by Lillie (1928). 

The second pomt is the contention that a machine 
cannot change its function to meet new conditions 
Thi^ IS met by reference to the toy beetle which walks 
to the edge of a table and, finding itself unable to 
go fartlier in that direction without falling off, turns 
and continues its exploration on another course. A 
more jiractical, if less spectacular, example is found 
in the stabiliser of an aerojilane, which automatically 
causes the plane to resiune level flight when its course 
has been altered liy a gust or ‘ air pocket ’. 

The contention that a machine cannot improve its 
performance with practice is at once refuted by the 
familiar fact that a new automobile improves m the 
performance of its function during the first 600 miles 
travelled. 

As to the last contention, relating to the replace- 
ment of damaged parts, an ingenious mechanic might 
devise a number of ways in which a machine could 
be mode to change automatically from one mode of 
0|)6»tion to another in consequence of the failure of 
Home of its pa:^ ; for example, a steam pipe might 
be provided with an automatic valve which, if the 
pipe buTit, would divert the steam through another 
pipe. Elwtncal devices which perform essentially 
this function are actually in use in electric railways. 

Hull and Baemstein (1929) have described a 
mechamara made of poladsable ceils and thermal regu- 
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lators, which imitates a dozen ditleient functions 
characteristic of the central nervous system Indeed, 
if we grant to the evolutionaiy piocess in Xatuie but 
a small fraction of the ingenuity proved bj the 
demonstrable facts of anatomical arrangement, we 
shall grant ample possibilities for the use ot phj ^,ical 
method in the attainment of reflex fiuiction 
The attempt to find a point at which the aetiv it,v 
of the nervous system breaks avvaj from phjsieal law 
IS due to the desire tor a solution ot the conflict be 
tw’een deteimmism, toward which physiologj’ tends, 
and free will, which the testimony of our subjective 
experience leads us to accept Any attempt to eseajie 
from the dilemma by postulating a non phjsieal 
tunction m the sjmapse or reflex junctional pomt, is 
temporising and inadequate as a solution of the 
central iiddle ot philosophy , the postulate is arbi 
traiy and, as is shown above, is not at all demanded 
by the nature of reflex function Indeed, there is no 
good reason to suppose that the fimction of any part 
of the nerv’ous sj'stem, viewed as a senes ot phjsieal 
events, should be assumed to depart m any waj from 
phjsieal law (cf. Forbes, 1929) That which defies 
phjsieal understanding is the arrangement and in- 
tegration whereby the physical events become the 
vehicle of those elements m subjective life to which 
physical mterpretation in itself offers no clue. 

Alexander Forbes. 
Laboratones of Physiology, 

Harvard Medical School 
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The Energetic Efficiency of Photosynthesis. 

In a recent paper {Proc. Roy. Soc , B, 105, p. 1) 
G. E Briggs discusses critically the determination of 
the radiant energy which is actually absorbed by the 
chloroplast pigments of the living cell He considers 
that my own researches {Am. de Physiol , 1. 1, p 47 , 

1925) upon this subject do not provide accurate data 
for the detenimiation of the relative efficiency in 
different parts of the visible spectrum, and that for 
three reasons • 

(1) Because the filters used transmitted an im- 
determmed amount of infra-red radiation. 

(2) Because the calculation of energy absorbed 
lacks a satisfactory basis. 

(3) Because the efficiency may have been limited 
by the rate of supply of carbon dioxide. 

In a later work {Jour, de Physique^ t 7, p. 33 , 

1926) , which would seem to have escaped Dr Briggs’s 
attaation, upon this subject, I have shown that these 
objections are unfounded. Hi this research the follow- 
mg points were estabhshed • 

(1) When the layer of water before the filter was 
largely increased (to 60 cm. instead of 4 cm.) in order 
to limit the amount of infra-red radiation, the effi- 
ciency is only very slightly altered. 

(2) It 18 possible to calculate exactly the fraction 
of the radiant energy actually absorbed by a thin 
thallus of Ulm The expression for the absorbmg 
power deduced theoretically by Langevm and experi- 
mentally verified by me, for a thm layer of matenal 
which absorbs a part of the radiation and diffuses 
another part, is 

2 

a j — , 

1 + fj 1 coth ^ 

where K is the absorption coefficient and JC' 
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diffusion coefficient of the material, /t =^K(K+K'), 
md I IS the thickness of the layer This expression, 
for the case of him, as appears on developing it m 
senes, gives values agreeing within two per cent with 
those’calculated from the relation 


a=l- 


(i, , 


( 2 ) 


where (Ii/Io)» transmission ratio by the green 
thallus, (li'iIo)i the same ratio for the decolonsed 
thallus’ To incident intensity, the trans- 

mitted’intensity . , ^ .v 

Incidentally, it is to be noted that owmg to the 
thinness of the Ulva used m my experiments (IM^ 
IS nearly unity , hence the expression 

ih\ 


a= 1 




log I 




L J 


(3) 


deduced on the assumption that the livmg cell be- 
haves as a homogeneous mixture of two substances 
which both absorb the light, gives a value not very 
different from the value calculated from equation ( 2 ). 

It IS easy to show that the discrepancy in the most 
unfavourable conditions, when the Vim is not very 
thm, attains ten per cent, and the discrepancy of the 
ratio of absorbmg powers for two regions {red and 
green) of the spectrum four per cent. 

The formulae do not agree in the case of a green leaf 
The essential reason for their agreement m the case 
of Ulva IS the thinness of the thallus, but the values 
of the average absorbmg power m different spectral 
regions also serve to reduce the discrepancies, 

(3) The mtensity of the radiation m my experi- 1 
ments was very low, nearly 10*® cal./mm. cm.®. The ] 
carbon dioxide content of the sea water was newly 
10 ”® mol per litre ; and, m so far as it is permissible 
to compare Ulva and OMorella, it results from 
Warburg’s work tliat at this concentration of carbon 
dioxide, the rata of supply of carbon dioxide does not 
hmit the rate of photosynthesis. As appears from 
the published data, the concentration of carbon 
dioxide remaining after irradiation was either the 
same (respiration exactly compensating for assimila- 
tion) or decreased to a minute extent. 

In conclusion, it will be apparent from what has 
been said that Briggs’s criticism of my experiments is 
completely mijustiled, With regard to the theore- 
tical discussion of the photochemistry of photo- 
synthesis, I agree with Briggs. I have myself already 
suggested that a number of quanta varymg with the 
frequency of radiation may be actmg in photo- 
synthesis On the assumption that the energy to be 
furnished by radiation m order to break down a 
molecule of carbon dioxide is equal to the heat of 
the reaction CO 4 +H 2 O = Oj +iCeHi 20 j, two quanta 
are exactly sufficient when the wave-length is SOO m/i. 
With shorter wave-lengths the efficiency would be 
smaller, because some fraction of the absorbed ener^ 
would be wasted. With larger wave-lengths the effi- 
ciency would also be dimmished because the absorption 
of three quanta would be necessary, and some fraction 
of the absorbed energy would also be wasted. Direct 
experiments to test the theory are unfortunately not 
easy, smoe the accuracy required is very high with 
respect to the present state of the technique, and, 
above all, on account of the living nature of the 
matenal 

Rbn 6 WxnftMsiE. 

Laboratoire de Biophysique de 

TEcole des Sautes Rtudes, Paris. 
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A Phenomenon of the Oscillating Arc. 

Since the expeiiments. oi the late Mr. Duddell, 
at the beginning of this centuij, it lias been veil 
known that a carbon arc ted tiom a direct current 
circuit, and with a condenser aiul inductance m shunt, 
will oscillate at a frequent y which is determined 
chiefly by the product ot the inductance mto the 
capacity of the condenser Much w ork has been done, 
especially m Germany, on the conditions producing 
these oscillations, but it does not appear to have 
been noticed that such an arc w ill oscillate violently 
when the shunt circuit contains no inductance whatever. 

Experiments which we have made recently show 
this phenomenon to take place whether a carbon arc 
is used in air or a Poulsen arc m coal gas. The fre- 
quency ot the oscillation (tor given capacity and 
supply voltage) is determined by the resistance in 
senes on the direct euiTent side, just as in the well- 
known example of a neon lamp. The following table 
gives particulais of a senes of experiments made with 
an open arc between solid carbons. 


Oscillations with Condenser only acboss the Arc. 


Direct feed current in 
amperes (mean) 

16 

19 

215 

30 

31 

56 

High frequency current 
m amperes RMS 

86 


10 7 

15 0 

15 

0.7 

Aic%oIt8RMS 

65 

60 

6.> 


50 

50 

Resistance volts 

190 

m 

185 

175 

180 

180 

Peed ^olt8 

2o0 

250 

250 

225 

225 

1 220 1 

Capacltj In mP 

5 

5 

5 

20 

40 

' 40 

Peed resistance in ohms 

m 

101 

86 

.58 

58 

32 

Hf/dc 

5 37 

4 0.1 

4 98 i 

.50 

484 

302 

Frequency 

1890 

2280 

2520 

1800 1 

1 

940 

1080 


The very large ratio of the r m.s. high frequency 
current to the d c. feed is particularly mterestmg. 
Oscillograms taken of these discharges show the 
comparatively small current chargmg the condenser 
through a comparatively long period, the conductance 
of the are gap meanwhile gradually increasing and 
the pressure rising, until breakdown of the arc gap 
occurs. The discharge which follows this is very 
large and very rapid ; so rapid, m fact, that it is 
difficult to get an oscillograph the natural penod and 
dampmg of which will record faithfully the occurrence. 

As an mstance of such observations on an are 
1 mm long, the current chargmg a condenser of 
216 /xF through a feed resistance of 31 6 ohms, and 
with a d.c. p.d of 215 volts, averaged 1 76 amperes, 
lastmg for 40 X 10** seconds. The maximum discharge 
current was 126 amperes, and the time of discharge 
about 6 X 10 '® seconds. 

Besides their scientific mterest, these expenmmts 
are of practical importance to engineers, inasmuch as 
they show how a cable on any system (which has 
considerable capacity and little inductance) may 
cause violent disruptive effects if the insulation gives 
way at any point. William Cramp. 

A. P. Jarvis. 

The University, Edgbaston, 

Birmingham, Nov. 18. 


The Tides of the Upper Atmosphere and 
the Heights of Meteors, 

In Nature of Apnl 27, 1929 (vol 123, p. 642), it 
has been mentioned that an exammation of the two 
of the frequency curve of the heights of the 
bases of the aurora led to the conclusion that at 70 
latitude the mass of air situated above 100 km. over 
the ground at ebb-tide is equal to the mass of air 
situated above 106 km, at flood-tide. 

Smoe then an attempt has_ been made to mvestigafee 
the same subject by considering the heights 
The matenal um is due to the Dam^ private 

241 
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astrcinoinor Toi\ald Jvohl {Ocasiqt mu iht Kyi 
Damkr Vnknd' Forh ), and it itm-ists ut 

142 mt*a^urement^ ot the lowesst ob^ened of 

meteoiN {hmes nifmor). The material, olitained m 
latifmle .Hi N duiinc: the years 1S7.')-I917, is \er\ 
aeeuiate, tlie mean eiror of the heights being less than 
J km 

The mean height of the luna uipmr depends on 
the mass of air above this limit. Theretoie, it the 
tides of the upper atmosphere have no phase-difference 
m relation to the tidal forces (winch is nearly the case 
at ground level), the mean height of the lower limits 
may be expected to vary m the following manner 
h =1^+1 cos 2t 

where Jiq is the mean height and I the amplitude of 
a variation depending on the moon’s hour-angle (t) 
The material has been divided arbitrarily into two 
parts, and then each of these parts is divided m 
accordance with the moon’s hour-angle, namely : 

(1) flood-tide ■ - 30® < f < 30® and 150® < t < 210° , 

(2) +0 ■ 30° < t < 45®, 135® < t < 160®, 210° < 

t< 226® and 316® <«< 330°; 

(3) - 0 : 45® < t < 60®, 120® < t < 135®, 225® < 

t< 240®and 300®<t<316°; 

(4) ebb-tide : 60® < i < 120® and 240° < t < 300®. 
The following table gives the mean values of h in 

kilometres ; 


Years. 

Flood-tide. 

+ 0 

-0 

Ebb tide. 

1875-1902 

87 7 

90 8 

81-0 

79-9 

1904-1917 

92-7 

88 6 

78-8 

82 8 

Whole period 

89 3 

89<4 

79 6 

816 


From these values are found ; = 85 0± 1 2 km. ; 

1 =6 5± 10 km, thus; 

A =85-0 +5 5 cos 2t(km.). 

Assuming from theorj' that, on an average, the 
meteors will bo extinguished when they have passed 
through the same moss of air, the expression for h 
shows that the mass of air situated above 90 5 km. 
at flood-tide should be equal to the mass of air 
situated above 79 5 km. at ebb-tide. The corre- 
sponding values formerly found by the investigation 
concerning the aurora were 106 km. and 100 km., 
respectively Taking into consideration that the 
former phenomenon is observed in latitude 56® and 
refers to heights about 85 km. above the ground, 
while the latter phenomenon is observed m latitude 
70° and refers to heights about 103 km , a fair agree- 
ment between the two results will be found. 

A further examination of other and if possible more 
numerous observations of lower limits of the meteors 
would be of importance for the investigation of the 
tides of the upper atmosphere. J, Egedal. 

Geofysisk Afdeling, 

Meteorologisk Institut, 

Kobenham, Nov. 2. 


The Oxidation of Acetaldehyde by Oxygen. 

In the course of experiments which have been 
carried out during the last two years on the photo- 
chemical oxidation of acetaldehyde, an observation 
has been made which does not seem to be recorded m 
the hterature. It has been found that when pure 
liquid acetaldehyde is shaken at ordinary tempera- 
ture wii^ oxygen in daylight or in the dark, a rapid 
abwKplioa of gas occurs and a peroxide is formed. 
2 e.o. of Hq-idd ald^yde, shaken for one minute with 
oxjw, abeorb more than 1 c.o of gas, and on adding 
the liquid to a aolutioii of potassium iodide, iodine is 
liberated equivalent to about 8 o.o. of n/100 thio- 
sulphate solution. 

Ibe formation of peroxides under these conditions 
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from other aldehydes has long been known, and 
Baekstrom {Medd. K Ventemkapsakad. Nobel Inst. 6, 
No 16) has recently investigated the cham mechanism^ 
of peroxide (benzoperaeid) formation in the case of 
benzaldehyde Baekstrom assumed that the photo- 
chemical late of peroxide formation is proportional 
to the light intensity Mr Chatwm, working in this 
laboratory, has shown that the rate of benzoperaeid 
formation is more nearly proportional to the square 
root of the light intensity 

We have obtamed similar results for acetperacid 
formation when gaseous acetaldehyde and oxjgen 
are exposed to ultra-violet light. The reaction late is 
lugh, mdicatmg a long cham mechanism, and is 
approximately proportional to the square root of the 
hght mtensity, proportional to the aldehyde con- 
centration, and independent of the oxygen concen- 
tration These facts can only be explained by a 
mechanism of the following type : 

1. A+li»'->A+ 

2 A+-i-Os~^A02+ 

3. A02++A->A+-i-AO, 

4. 2AOj+-^’ 

That is to say, the chain meehamsm given by reac- 
tions 2 and 3 must be assumed to be temimated by 
the reaction 4 to explain the observed kinetics. 
This otherwise unprobable mechanism is rendered 
possible by the great length of the reaction chams. 

We are now carrying out experiments on the oxida- 
tion of acetaldehyde in solutions, and full details 
of all the measurements will be published when 
further results are obtained. JE. J. Bowten. 

E. L. Tietz. 

Physical Chemistry Laboratory, 

Balliol and Trinity Colleges, 

Oxford. 

New Phenomena in a Sounding Dust Tube. 

I HAVE found the clear photographs of the antmodal 
rmg of dust m a Kundt’s tube winch were published 
m Natuee on Nov. 9, p. 724, by Prof. Andrade and 
Mr. Lewer of special mterest masmuch as, whde 
using a rod excited tube and Kimlsimre powder, I 
observed {Phi Mag , vol 7, p. 523, March 1929) an 
antmodal cloud and stated that “ the antmodes are 
marked almost as definitely as the nodes As the 
dust was photographed when the note had ceased, a 
photograph as detailed as that of Prof, Andrade and 
Mr. Lewer was not obtamed, although a rmg-like 
groupmg at the antmode is clearly suggested m Fig. 7 
(c') (l.c ). 

I have observed that the striss tend to lean over 
towards the nearest antmode and, m the photograph 
published in Nature, it may be seen that this tend- 
ency is marked to a minor degree. Also m ray paper 
I pointed out that the figures depend largely on 
the powder used, and it would be of interest if, m 
their fuller account, Prof. Andrade and Mr. Lewer 
state the material they employed and the diameter 
of their tube. 

Like Crofutt {J.O.S,A and E S L, 14, p. 431, May 
1927) I have used a valve oscillator to obtain strise, 
and I was— before my experiments had to be taca- 
poranly suspended some months ago— photographu^ 
the figures kinematographioally. The results of this 
investigation I h<me to pubhsh in due course and, 
in the meantime, I look forward with mterest to the 
contribution Prof. Andrade and Mr. Lewer have 
promised to make to this fascinating subject. 

Erio j. Ibow 

Department of Physics, . 

East London College, London, E.l, 

Nov. 19. 
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‘R lOL’ 

By Prof. R V Southwell, F R S 


iT da\^Ti on Saturday, Oct 12, ‘R 101’ was taken 
IX from her shed at Cardington and brought, 
T^ithout difficulty or delay, to her anchorage at the 
mooring mast The week-end tv as devoted to 
tests of her engines and ballasting equipment , but 
on Monday, Oct 14, with fifty-two people on board, 
she left the mast and cruised for about 5| hours 
over the home counties and London Such tests 
and measurements as could be made during the 
flight indicated that the airship fulfils m every way 
her designers’ expectations , with three engmes 
ruiinmg at cruising power, an average air speed 
of about 58 miles an hour was maintained 
On Friday, Oct 18, a second flight was made 
Air speeds well in excess of 60 m p.h w'ere attamed, 
and agam the manoeuvre of ‘ commg to the mast ’ 
presented no difficulty, although it took longer on 
this occasion, because the airship was found, on 
nearing ground level, to have an unexpectedly high 
‘lift’ (or buoyancy). Between her first and 
second flights ‘ R 101 ’ had been subjected at the 
mast to winds of considerable strength and vana- 
bihty, accompamed by sudden changes of tempera- 
ture ' her behaviour gave no grounds for anxiety, 
and seems to justify (so far as it goes) the prefer- 
ence which the Aeronautical Research Committee 
has expressed for this scheme of moormg in com- 
arison with others that have been proposed. As 
write, ‘ R 101 ’ lies agam m her shed, having left 
the mast to make room for the Burney airship 
‘ R 100 ’, due to arrive from Howden. 

So for the first time since 1921, when failure of a 
girder resulted in the total loss of ‘ R 38 an air- 
ship designed and constructed m Great Britam has 
been seen inflight. Naturally ‘ R 101 ’ has aroused 
great mterest, and the merit of her initial achieve- 
ments has been admitted even by journals which, 
a month ago, were fulmmatmg at once agamst the 
mistakes of her design and the impenetrable 
secrecy by which those designs had been surrounded. 
Optimism is once more in the ascendant, and san- 
^ne predictions are being made regardmg ‘ R 101 
‘ R 100 and their successors. 

The danger of such optimism is that, being a 
plant of very rapid growth, it is liable to wilt m the 
chill of even a temporary set-back ; therefore I 
cannot feel that true service is rendered to the 
cause of airships by suggestions that all their 
difficulties have been overcome The Twm (which 
almost alone among our daily papers has mam- 
tained a rational and consistent attitude towards 
‘ this airship business ’) put the matter clearly in a 
sentence of its leader of Oct. 16 : “ After all, 
K 101 is admittedly experimental Four years 
ago I stressed the same aspect m an evening dis- 
oourse to the British Association ^ : ‘‘I wish that 
the pubhc could be mduoed to see this airship con- 
struction as a great adventure : the goal, ability 
to fly to India, in comfort and without change, in 
toe space of 100 hours , the problem, to dkign 
‘Bilt.Assoc.EepriiitNo. 19 . 
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and construct a ship of vast capacity, with little 
help from past experience, bv sheer hard thinking 
and hard w'ork ” Then I was pleading for (what 
has not been accorded) suspense of judgment on 
the new' designs until their problems should have 
been w orked out Now , w hen ‘ R Id’s ’ designers 
aie receiving the plaudits they so nchly deserve, 
it IS still the aspect of adventure that I sliould wish 
to stress , but now for the reason that, countmg 
too confidently on success, we may slacken in 
determination to surmount the difficulties that 
remain 

In 1925, only mam outlines had been decided in 
the design of ‘ R 101 I shall try to state briefly, 
first m what respects I consider that the anticipa- 
tions of those days have been realised, and after- 
wards, m what respects the available evidence 
seems to me to be either negative or incomplete. 
I need scarcely add that my views carry no weight 
of authonty, and are based on no exclusive infor- 
mation; my contact with ‘R lOr has been 
solely in relation to technical problems of stress 
calculation, except in so far as I have been per- 
mitted by the kindness of the staff at Cardin^on 
to watch the progress of their work. 

In my discourse to the British Association I 
ventured to defend the policy of the Air Ministry 
which, after four years’ stagnation in airship con- 
struction, was then embarSng on the adventure 
of ships just twice as large as any that had been 
built previously. I had been speaking of the 
“ dimensional handicap ” — equally ruthless in its 
pressure on birds and aeroplanes— which “ makes 
our problem harder when we go to greater size ”, 
and I had said : “ I do not say that we have yet 
reached a limit m respect of size of aeroplanes : new 
materials, new principles of construction and, 
above all, new types of engme may relieve the 
pressure of the laws which I have been discussmg. 
All that I am concerned to show is that this pres- 
sure will be merely ‘ postponed ’ ” But, as I went 
on to show, the airship, which relies for its ‘ lift ’ 
upon its buoyancy, ” experiences a relatively in- 
significant dimensional handicap in the stresses 
which it has to sustam. ... By doubling every 
dimension, we obtam an airship which will carry 
eight times as much load, and can withstand wmcfc 
of the same strength as before.” Its parallel in 
Nature (according to my argument) is to be found, 
not in the bird, but in the whale. 

I urged, further, that a certain advantage can 
m fact be expected to accrue from increased size. 

“ Suppose that we took an exist^ airship (R 33, 
say) and decreased every dimension by two. Ac- 
cordmg to dimensional theory it could still fly and 
it would have adequate strength, but in reality its 
construcrion would have become impossibly flimsy. 

, . . Ctoversely, by increasing the size, and em- 
ploying material of stouter gauge, we lessen the 
importance of corrosion, ... we render po«|tte 
methods of construction which were not praotWIte, 
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l)efor(', . anil lessen the chanee of acci- 
dental dama^'e " I think it ma} he .said, speak- 
ing genemliv, that these contentions have been 
sustained * R 101 ’ is robust , the scantlmgs of 
her steel girders are such that full advantage 
could be taken of experience gained m the con- 
struction of metal spars for aeroplanes , and simple 
joints could be provided by vhicli the ship was 
assembled rapidly, as though from the elements 
of a vast ‘ fecano ’ set What this means in 
simplicity of construction can be realised from 
Fig, 1, in which two typical joints are compred,— 
one from ‘ B 101 the other of ‘ Zeppelin ’ con- 
struction, and both fulfilling almost exactly the 



i’lfl 1 — T\ii)(al ^llKl^f.of ‘Zt'iijH'lln’consttuPUon.bt'low.froni 

*J{ llU ’ KiiVitl Vir nttidal Cmwn poiijrlRhtreM'rvetl. 

same purpose. Tlie ' Zcpjielin ’ joint involves a 
large amount of hand riveting in mtu : in ‘ R 101 
finished members are assembled by a mere inser- 
tion of bolts and nuts. 

In one respect, admittedly, the advance to 
greater size was an advance into the region of the 
unknown. It is a commonplace of aerodjuamical 
theory that model tests, in the present state of 
^owledge, afford no certain indication of the 
chaiMteristioB to be expected m the full-scale. 
!IW«lope at the National Physical Laboratory, 
wlidii we baaed on such tests our recommendations 
in regaid to shape oChull, we were careful to make 
only guarded esteatee of resistance (that is, of 
spM), and to emi^asise that the amount of 
‘ Manoe ’ supested for the control surfaces might 
prove on trialto be etther !iw»llcient or excessive. 
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I We beheved that our estimate of speed w oiild prove 
[ to be conservative, and that the hull would be 
I satisfactory m respect both of stability and con 
trol; but we hesitated to base quantitative 
figures on models which had perforce to be made 
on a scale of about 1/20 inch to 1 foot, and Carding- 
ton accordingly decided to provide ‘ Servo-motor ’ 
auxiliaries for w'orkmg the controls, in case these 
should prove ‘ heavier ’ than was expected 

Accordmg to the Times report of Oct 16, 
1500 h p sufficed in the first tnal to give the air- 
ship a speed of 58 m p h It may be deduced with 
practical certainty (since the power required will 
vary as the cube of the speed) that with her five 
engmes giving 700 b.h.p each (the figure contem- 
plated originally) " R 101 ’ could have developed a 
speed of 77 m p h ,— which is slightly in excess of 
her estimated speed Recourse to the Servo-motor 
gear was not found necessary (if this holds good at 
j full speed the gear may be removed, and then 
' about I ton will be added to the useful ‘ lift ’), and 
the stability of the ship w'as reported to be entirely 
satisfactory. Thus the trials, so far as they go, 
give no support to those cntics w'ho upbraided the 
tementy of our decision to recommend a shape 
considerably less elongated than those of past 
German airships. I have never been able to under- 
stand the reasomng which convmced them (quite 
independently of any question of ‘scale-effect’) 
that the new shaps must prove specially difficult 
to control; on tne structural side it should be 
obvious that the hull (which is a girder, serving to 
transmit the concentrated loads of the passengers 
and engines) must benefit by being made relatively 
short and deep. Perhaps they failed to visualise 
the meamng of a ‘ fineness-ratio ’ of 5 5 • as Pig. 2 
indicates, the shape of ‘ R 101 ’ is short in com- 
parison with earlier ships, but it is not appropriately 
described as ‘ plump ’. 

Space does not permit a description of the 
many ingenious devices which Col. Richmond, the 
chief designer, and his small band of assistants 
have incorporated in their design. The interested 
reader may be referred to the Journal of the Royal 
Aeronautical Society, August 1929, for a full de- 
scription, and I must be content here to express 
the unquahfied admiration I have learned to feel 
for their w-ork— an admiration which will persist 
even if (as I do not expect) ‘ R 101 ’ is ultimately 
pronounced to be a failure I turn now to the 
other side of the picture— the problems which 
still await solution. 

The Achilles’ heel of ‘ R 101 so far as it is 
possible to judge at present, is her power plant. 
No one is to blame for this circumstance, but it 
cannot be denied, and it is very serious Designed 
to carry five engmes of 700 b.Lp., ‘ R 101’ can at 
present count only on four, and these will not 
develop continuously more than about 600 b.h.p. 
each * So her designed power has been reduced by 
more than 30 per cent, and the 77 m p.h. which she 
should attain at M power is replaoM by a figure 
slightly under 68 : against a head wdnd of 60 m.p.h. 

Sm letter from the Editor ol Urdraft Sn9imrm in the Tkm 
_.j. 28, and lecture on “Th* 

(T, B. Oave-Browne<iaTO) In tl 


Oct. 28 , and lecture on “The Hacl^eiy installatton of ‘B 
' ~ ■ ) In tlMJ'OMMMtfB March im 
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she can itiake good only 8 ground miles per hour, 
instead of 17. Horeover, the engines are keavy 
They weigh 7 lb per bp. 'dry —a figure about 
twice as high as that which & Choriton, their 
designer, considers to be possible jot, and w'as 
beiiA'ed to be possible when the design of ' E 101’ 
was started Five tons will be added to the useful 
load if and when these hopes are realised ^ 

The ‘ tioubles ’ w hich have led to this result were 
enumerated by Wing-Commander Cave-Browiie- 
Cave m his ikture to the Eoyal Aeronautical 
Society, torsional resonance of the crankshafts 
(a fauit which is difficult to remedy at a late stage i 
m design) has necessitated increased weight and 
delayed the fitting of “ variable pitch airscrew's ” . 
the aluminium cranlceasea gave trouble (as ongm- 


In the original project. R llH’ was planned to 
run on heavy fuel oif, UMiig engiuoft. which were to 
be developed from a marine t\j}e weighing about 
100 ib per b h p. The high fiash-point of the fuel 
would eliminate the daiiget of fire oceurrmg m 
tropical temperatures , greater distances could be 
flown on a given weight of fuel, and the cost of 
fuel would be largely reduced In ‘R 100’ the 
same objectives w ere to be attamed !>} the use of 
engines burning a mixture of paraifin and h\ clrogen, 
—thus utilising gas which otherwise would be 
valved, and so wasted The latter engines have 
not materialised, and ‘ E 100 ’ is, for tiie present, 
to burn petrol aftei all ‘ E 101 as w^e have seen, 
has attamed her objective, but at a serious cost in 
loss ot speed 
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ally designed) and have been replaced by steel 
Wing-Commander Cave remarked that " none of 
the major troubles has been due to the engme 
working with heavy oil In a strictly technical 
sense tms statement is true, but in tiie wider aspect 
it may be misleading ; for the decision to use 
heavy oil meant that special engines had to be 
designed ab imho, whereas, had petrol been the 
intended fuel, engines of tried reliability could have 
been incorporated. 

Let me say at once that I consider the Air 
l^stry’s decision, based on its determination to 
ap at ‘ safety first to have been in every way 
right and wise, Airshiips in Great Bntain have 
sfnl to win public eonndenoe, and a disaster sus- 
tained by either of the new ships would probably 
result again (as in 1921) m a total cessation of con- 
struction, The difficulty that has arisen is solely 
& matter of time a new engine, worhing on a 

talm hnger to perfect to an 

* Bee Mr. lettw to tb6 
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The consequence is that these two airships, 
originally intended to be exactly comparable and 
so to test the relative efliciency of ' official ’ and 
independent commercial design, are not directly 
compaxablei to all. ‘ E 1(K) with her six Roiis- 
Eoyce engines, can count on 4200 b h.p.,* but she 
cannot {aecoring to the standards cdginaliy im- 
posed) safely be flown in the tropics. ^E lOi ' is 
safe to fly as regards fire risk, but her depleted 
speed introduces an element of danger of another 
kmd, and in really strong winds her captain will 
have anxieties for which her designer is in no way 
responsible. From the scientific point of view one 
must regret that she, too, has not been equipped 
to run on petrol, aa a temporary expedient, until 
such time as her heavy-oil engmes have b^n 
brought more closely into accord with their in- 
tended p^ormanoe, A year spent in temperate 
olimates-on flights ptoned with a view to the 
accurate measurement of speed, controUab^y, 
hull str^te® like— -would yield knowieage 

• f WwM, tti« Air aM tike futoe (BumeVli P* 210, 
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of incalcnlabk value regarding the merits of the i 
new (lesigii‘5, and would enable the flights to Eg^'pt 
and to India to be planned with greater confidence 
Both airships are experimental, and the experiment 
ought not to be hurried at any cost in added nsk 

As matters stand, comparison is still possible, 
but it must be made with care relative figures, if 
given without full explanation, may be entirely 
misleading Thus, m regard to speed , the measured 
performances of the tw’o ships must be ‘ corrected ’ 
(according to the cube lawr which expresses the 
power-speed relation) in order that their hull re- 
sistances may he compared on a basis of equal 
power ; the fact that they carry widely chfierent 
power plants is (speaking scientifically) an irrele- 
vant circumstance which this procedure will serve 
to eliminate Similar remarks apply to the ques- 
tion of useful lift, or ‘ pay load ’ ; the heavier 
engines earned by ‘ E 101 ’ must not be allowed to 
detract from our estimate of her structural design, 
nor from this point of view is she entitled to cre^t 
for the fact that 1 ton of heavy oil represents a 
wider radius of action than 1 ton of jietrol Either 
ship nigU have been fitted with either porn'r plant ; 
therefore the hulls must be compared fdh efficiency, 
as engineering structures, on a basis of the total 
weight which they can carry, for the same quantity 
of hydrogen, in passengers, crew, furniture, engines, 
and fuel combmed. 

Finally, the comparison must be made on a basis | 


I of figures ascertained m actual flight, not on esti- 
mates How easily the latter may be in error is 
mdicated by the remark that at least a ton of dust 
had settled on R 101 ’ during her time of waiting 
in the shed.® Useful lift can be estimated only as a 
(relatively) small difference between two 'large 
quantities . when the hull is air-bome it can be 
measured with certainty. Estimates, it is safe to 
say, have been the curse of airships so hard to 
check, when airship flights are as infrequent as 
solar eclipses ; so easily modified to suit the thesis 
of the moment, whether sangume or condemna- 
tory. 

The enthusiast, wffiose millenium is always five 
years ahead, can seldom resist the temptation to 
detract from actual achievement, in order that the 
advantages of his new project may be displayed in 
stronger hght , he forgets that it is only on achieve- 
ment that the outside world, with sound instinct, 
will base its expectations and its support of air- 
ships. To those who have the progress of airships 
most at heart, it is a relief to pass from a penod of 
w ords and ‘ estimates ’ to a penod m which the new’ 
ships must stand their trial Very soon now’ w’e 
shall know with certamty the relative merits of 
‘ R 100 ’ and ‘ R 101 and how they compare with 
the airships of other countries , then, but not until 
then, can future projects be based on sure founda- 
tions 

' ‘ Times of Oct 14 


The British Association in South and East Africa.^ 


By Sir Richaed Geeooey. 


W HEN the Pnnee of Wales was president of the 
Bntish Association at the Oxford meeting 
in 1926, he made particular reference in his address 
to ilte vsdue of meetup of the Association overseas 
m (9?eating interest in soience and oo-ordinatmg the 
work and results of scientific investigators through- 
out the Empire. “Nothing but good”, he re- 
marked, “ can follow from personal contact between 
scientific workers in different parts of the Empire 
Nothing but good can follow from their researches 
if they add, as gradually they must add, to the 
wider knowledge of the Empire not only among 
the workers themselves, but ultimately among the 
whole body of informed Imperial citizenship ; not 
only in the overseas territories, but also at home.” 

As one of the mam functions of the British 
Association is to bring home to the public the 
significance and value of science to human life, 
nothing now would seem more natural than to 
extend these activities occasionally to fields of the 
Empire overseas and not to connne meetings to 
the British Isles. More than half a century elapsed, 
hbwever, from the foundation of the Association 
Wm tie first ovMseafl meeting was held at 
rnmUsmlkirn Since then , meetings have been 
Wl twice h South Africa, once in Australia, and 
in Omada agafn k 1 W and 1909, and every meet- 


a ^ M SiKi»^ ii eo-oi^tloA with the 

mmim mmi rnmn of the Aaaoeiatioa la 
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ing has had very decided mfluence in stimulating 
scientific work in the country visited as well as 
engaging the interest of the visitors m the solution 
of new problems. There is no longer any doubt 
as to the importance of acquiring first-hana know- 
ledge of our overseas territories, or need to em- 
phasise the good that results from personal contact 
between workers in various parts of the Empire. 
Co-operation and co-ordination are essential to 
avoid waste of effort and secure rationalisation ia 
science, and the British Association is greatly 
assisting progress towards this end by its overseas 
meetings. 

The world has to look to tropical agriculture for 
a large part of its food supply and raw matenals 
in the future, and to ensure that this will be forth- 
coming it is essential that the fullest scientific 
knowledge should he available and used to protect 
crops from the pests which continually assail them 
in tropical countries. In Afnca in particular, the 
facts to be faced and the problems to be solved are 
set forth most convincingly m the Report of the ' 
Parliamentary Commission of Inquiry to East 
Africa in 1924 and in Mr. Ormsby-Gore’s report o® 
the four British West African temtones m 1926. 
One of the most gratifying features of the fmmeSr 
report was the recognition of the economic val!»| 
of scientific guidance to such countries. 1%' 
Ormsby-Gore was chairman of the East 
Commission, and he had the advantage 
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operation with a scientific colleague, Major A G. 
Ctoch, secretary of the Association of Scientific 
Workera The two reports emphasise the urgent 
necessity for applymg the methods and results of 
science to the problems of tropical development, 
both in administration and production 
The meetmgs at Cape Town and Johannesburg 
afforded an opportumty for comparative study of 
man in Africa and Europe, and resulted in valuable 
discussions on material archaeology and physical 
anthropology of Africa The resemblance of the 
Stellenbosch tj^ie of stone implement to the 
Acheulean t}T)e m south-west Europe, of the 
majority of the rock pamtmgs m South Afnca to 
those of eastern Spam, and of skulls like those 
recently obtamed by Mr Leakey in Kenya, ap- 
proaching the European m type, suggest that early 
man reached Europe from Africa Though the 
peoples represented by these cultures and char- 
actenstics may have had some part of Asia as their 
primeval home, there is evidence that north Africa 
or south-west Asia was at any rate a secondary 
centre from which they diverged to south-west 
Europe, to south India, and to equatorial and 
south Africa. The continuation of Mr. Leakey’s 
work promises to lead to new interpretations of 
movements of early culture m Africa, and may 
throw hght on the evolution of modern African 
types of man There is urgent need for support 
on a large scale for research of this kind, and m- 
vestigations mto related ethnographical problems 
in Kenya and the rest of East Africa If a generous 
benefactor could be found to endow an anthro- 
pological research institute m East Africa, a very 
valuable service would be rendered to mankind as 
well as to the British Empire. 

Of the value, and indeed the necessity, of a 
practical apphcation of the science of anthropology 
in Mtive administration there can be no question. 
Without anthropological knowledge it is impossible 
to predict what will be the effect of interference 
with any native custom, even though on one hand 
it may seem repugnant to European ideas, or on 
the other of so trivial a character that its repression 
may seem a matter of no importance. Anthro- 
pology, studying each custom and each belief as it 
functions in a given social environment, traces it 
through its various ramifications in the whole 
cultu^ complex, and is thus able to show the 
consequences throughout the whole social fabric 
when any attempt is made to modify or suppress 
that particular custom. The attempt to advance 
me status of native women in South Africa by 
abolishing the ‘ bride price ’ failed through mis- 
juderstanding and imperfect knowledge of the 
wcts. Until the custom was reinstated there was 
fio stabihty m family or tribal life. Another 
of a measure mtroduced with the best of 
totentions and having only the weU-bemg of the 
^tsve in view, but which failed through lack of 
wwiedge, is afforded by the order, issued in one of 
* dependencies to destroy jail rats with the object 
stor ing out plague. To carry out this order 
yijoly me roofs of native huts had to be takien 
To the surprise of the officials of the health 
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service, this was the cause ot great resentment 
among the natives On inquirv, however, it was 
found that as a matter of religious custom the un- 
roofing and re-roofing of each hut made the sacrifice 
of a goat mcumbent upon the ow ner A knowledge 
of anthropology would have averted the creation 
of what might have been a serious situation. It 
must indeed be understood that the development 
of a backward people along natural hnes demands 
from an admimstrator an intensive study of their 
customs, their religions and modes of thought, 
gmded by a traimng m the methods of anthro- 
pological science 

Another aspect of the ‘ native problem ’ is that 
of agricultural development South African agri- 
culture IS essentially based upon unlimited supphes 
of cheap native labour, and the implements and 
methods, for example, bullock waggons for trans- 
port, reflect this condition. In a sense, the period 
of development corresponds to British agriculture 
in the middle of the eighteenth century, but super- 
imposed on this are the resources of modem agri- 
cultural science through the introduction of new 
varieties, animal breedmg, marketing, and cold 
storage facihties, and these have enabled it to 
carry on and even to develop an export trade. If 
the native problem becomes more acute, and a 
higher standard of hvmg leads to demands for 
higher wages, it will necessitate a complete re- 

S nusation of South African farming. The great 
culty of runmng a farm successfully at present, 
except in a few favoured spots, is due almost en- 
tirely to climatic conditions, or m other words, the 
supply of water. This involves the problem of 
irngation ; and here it may be said mcidentally 
that the excellent soil survey work that is being 
carried on has provided the imgation department 
with most valuable information upon which to base 
irrigation projects. As imgation is costly, only 
luxury crops can be grown in such districts with 
hope of financial success ; hence the concentration 
on citrus fruits. It is improbable, however, that 
South Africa can ever export enough to control 
our markets, and attention should therefore be 
devoted to high-grade supphes, which means drastic 
gradmg of frmt prior to export. The wine industry 
18 most promising, and the Empire Marketing 
Board should do more to make its products better 
known m Great Britam. 

The afforestation schemes in different parts of 
South Africa, and the rapid development of sugar- 
cane and wattle growmg in Natal, ^ partiouwly 
noteworthy. As the recent debate in the House of 
Ciommons showed, one of the subjects with which 
almost every country is at present p>reoccupied is 
the question of the future supplies of softwood 
timber, and foresters are in cons^uenoe interested 
in all efforts to unrease softwood productiolT In 
South AMoa percentage of land under forest 
is very low, wd the mdigenous softwoods, although 
they wkttoiB goqd timber, are slow growing, and 
difficmt to es&IM on the veld, hence of little 
value in the extension of forest area. Sou^ 
AMcan forestos, however, have shown eaterpdise 
in seefcmg for tree species which will grow well 
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under the ^ annus t tuiditioiis in their eountix, and 
fnun the Jarue number nliieh the\ ha\e tried, they 
are now earruiift out extensive alhu’estation with 
pines fiMiii tile Monterey PeiiniMila in Culitornia, 
the Mediterraueaii Basin, the slopes of the Hirna- 
]a\a Mountains, the Caiian Islands, Mexico, and 
Central America For hardwootl production Aus- 
tralian species, particularh Encuhjptm, are being 
used. The results of this work will be of assistance 
to foresters who have to deal with similar con- 
ditions in different parts of the Empire, and the 
publication of the papers prepared by the South 
African foresters fur the British Association meeting 
will disseminate the knowledge so far obtamed 
This experiment on the creation of an entirely new 
forest complex raises forest problems of great 
diversity and interest in soil biology, pathology, 
and methods of tending the plantations, and the 
discussions between the European and South 
African foresters resulted in the pooling of the 
knowledge at present available, and suggested hues 
for future investigation 

Farther north, for example in Northern Rhodesia, 
forestry is only hegmnmg to be developed. The 
first step is the survey and stock-taking of the 
indigenous forest resources, and this necessitates 
the identification of the many different tree species. 
Even in a country such as Nyasaland, where a 
forestry service has been developed for some time, 
owing to pressure of administrative duties, work 
of this kind remains to he done Assistance m both 
colonies was given by a systematic botanist, Dr. J 
Burtt Davy, durmg his visit to Africa 

In both South and East Africa the crying need 
of the moment is for workers to name the plants 
The visitors were told in South Africa, and the same 
thing IS true of East Africa, that if a botanist set 
to work on any square mile of the country, probably 
he would find at least one new flowering plant that 
had no name, and probably more than one. Cer- 
tainly it is true that whatever interests the botamst 
may start with when he leaves the mother country 
for Africa, he is soon driven by circumstances to 
turn aside from a pnmarily physiological or other 
iiKpiiry m order to ascertain what is the correct 
name of the plant w’lth which he is worMng. This 
IS the first need on the scientific side, but it is also 
true on the practical side. It is of prime imprt- 
aiiee in relation to problems in regard to poisoning 
( if stock Veterinary officers in Northern Rhodesia 
took visitors to districts and pointed out probably 
the plant itself, certainly the group of plants, which 
are responsible for producing certain symptoms in 
the stock grazing in that area. This they have 
been able to do for several years past, but they 
were still unable to give a name to the plant that 
is the cause of their trouble, and as a consequence 
they are no nearer an understanding of the means 
d eradicating the trouble, and they have no idea 
d tib eactent of the plant's distribution, its season, 
do. ChMi of the crying needs of the botanical side 
is mow help on the systematic side. 

One thii^ tbt the home botanists ought to do, 
th®do#i, is to in|!|dy the workers in this systematic 
field in the MW ooimtry. Africa with its own 
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active university departments, all of which haie 
heads alive to the botanic needs of the couiitn, 
will soon supply its own workers in thi^ field At 
present it needs the resources, how'ever, of the old 
country As a matter of fact, one of the ironies of 
the situation is that as nearly all the original work 
upon the Cape flora has been done by European 
botanists, the only places where the Alrican plants 
can be named w itli certainty at present is m the 
home country in touch with the big British and 
European herbaria There is, quite pobsibly, room 
for a greater development of sistematic work on 
this type of plant material in connexion with Kew 
or with the Natural History Museum at South 
Kensington 

There are thirteen separate sections of the 
British Association concerned with different de- 
partments of science, and each of these held meet- 
mgs at Cape Town and Johannesburg Mr 0 J R. 
Howarth, secretary of the Association, has been 
good enough to furnish me with the follow mg sum- 
mary of the scientific programme of the meetmgs : 

“ In Cape Town and Johannesburg there were 
some 350 addresses, lectures, papers, and discus- 
sions in all. Of these, fully one-third were on 
specifically South African topics, and many of 
them were contributed by South Afncan scientific 
workers. To mention only a few as examples— 
the chemists dealt with essential oils from South 
African plants, with recently discovered nitrate 
deposits in South-West Africa, and with the 
chemistry of gold extraction. The geologists were 
concerned in very large measure with the geology 
of the sub-continent they not only heard papers 
on it, but studied it widely m the field, co-operatmg 
with the International Geological Congress (which 
coincided with our own meeting) in order to do so 
Geologists, zoologists, and botanists combined to 
discuss the debatable subject of the lost continent 
of Gondwanaland. 

“ A large part of the zoological and botanical 
programmes had a defimtely South Afncan bias, 
and both sections benefited by exhibits and de- 
monstrations arranged for the instruction of the 
visitors. The discussion orgamsed by the Sections 
of Zoology, Botany, and Physiology on ‘The Nature 
of life' was opened by our most distinguished 
South African member, General Smuts. The 
Section of Geography, under the presidency of the 
Director-General of the Ordnance Survey, Brigadier 
Jack, devoted an important part of its programme 
to the progress of surveying and cartography in 
South Africa ; and it studied a whole series of 
aspects of human environment, such as the effects 
of relief of the land upon settlement, economic de- 
velopment under desert conditions, water-supply, 
soils, and so forth It also joined the Section of 
Education m discussing the teaching of geography, 
with special reference to South Afncan schools and 
universities. 

“ The Economics and Anthropological Seotioil 
united to consider economic competition betFe«| 
advanced and backward peoples, and oovew^^l 
wide field of South African economic prop^^^ 
The Engineering Seotiw dealt appropriate!? 1*1* 
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refrigeration, road and rail transport, town plan- 
ning irrigation, and mining machinery The An- 
thropological Section, it need scarcely be said, A\as 
in Its element chief among many features of 
topical interest it received Miss Caton-Thompson’s 
report upon her excavations at Zimbabwe and 
other sites in Southern Rhodesia, carried out at the 
instance of the Association, and confirming the 
medieval origin of the buildmgs in the face of 
romantic ideas as to their much greater age The 
ph\siologists and engineers jointly considered prob- 
lems connected vuth the ventilation of deep mines 
on the Rand and elsewhere The psychologists 
contributed their results associated with some of 
the population problems of South Africa The 
Educational Section devoted itself almost wholly 
to South Afncan topics • and lastly, the Agncul- 
tural Section had the unique opportunity of meet- 
ing jointly, in Pretoria, with the Pan- African Agri- 
cultural and Vetermary Congress.” 

There can be no question as to the stimulus 
vhich consideration of these and other subjects 
has given to science m South Africa, or in the 


interest which has been cieatcd among the visitors 
in the scientific and economic problems of the 
country Everyv here the scientific staftb, research 
workers, and planters uere eager to get into 
touch with visitors possessing intimate knowledge 
of their subjects, and to seek advice as to deduc- 
tions to be drawn from uork in South Africa 
or suggestions for further activities The fore- 
gomg general survey represents not only personal 
conclusions as to the place of science m the de- 
velopment of the Empire, but also the views of 
competent authorities upon specific problems m 
South and East Africa Among those uuth whom 
I have had conversations or correspondence, and 
to whom I am indebted for information, are Ptof 
H J. Pleure, Mr E N Pallaize, Dr B A Keen, 
Dr H M Steven, and Prof J H Priestley We all 
aim to advance progress and promote human wel- 
fare, and many of us are convinced that this can 
be attained only by scientific guidance Upon 
statesmen and admmistrators is the responsibihty 
of seemg that this guidance is rightly regarded an'd 
effectively used 


Obituary. 


De. j. C Mblvill 

D r. JAMES COSMO MELVILL, of Meole Brace 
Hall, Shrewsbury, well known as a ooncho- 
logist and botamst, who died on Nov. 4, was bom m 
London on July 1, 1845, and was the son of James 
Cosmo Melvill, Under-Secretary of State for India, 
and the grandson of Sir J ames Cosmo Melvill, E R.S., 
chief secretary of the East India Company. He was 
educated at Harrow and Trmity College, Cam- 
bridge, and entered the business of hs uncle, 
Edward Hardcastle, travelling in North America, 
where he had opportunities for studying natural 
history and making collections. He later joined the 
firm of Messrs. G. and R. Dewhurst, of Manchester 
and Preston, serving as a director for many years. 

While at Harrow Dr. Melvill pubhshed, m con- 
junction with the Hon. F. Bndgeman, “ The Flora 
of Harrow ”. In later years he accumulated and 
arranged three-quarters of the known plants of the 
world. The greater part of this fine herbarium, con- 
taining many valuable plants and including some 
obtained by Charles Darwin durmg the voyage of 
the Beagle, was presented to the Manchester 
Museum m 1904 The remainder, which consist of 
the grasses and ferns of the world, togetW with 
about a third of the known seaweeds, will shortly 
be added to the others at Manchester. 

Ik Melvill began to collect shells at the early age 
of eight, and during his lifetime this collection grew 
to be the largest known m private hands, oompna- 
iiig 22,600 species. He described more than 1000 
^ Allies of mollusca, by himself or in oollabora- 
with others, including the late Robert Standen, 
HBconchological contributions are very numerous, 
fi^compnse descriptions of species from South 
the Persian Gulf, the Arctic and Antarctic 
He jomed thfi Conohologioal Society in 
^®®president in 1889 and again in 189^96, 
m oocasion delivering an excellent address. 
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He was an original member of the Malacological 
Society (founded in 1893) and was its president at 
the time of his death. 

In addition to botany and conchology, Dr. Melvill 
took a keen mterest m British msects and made 

S " > a large collection. He was a member of the 
ean, the Zoological, the Entomological, and the 
Manchester Literary and Philosophical Societies, 
being president of the last m 1897-99. For many 
years he was on the Court of Governors and the 
Council of the University of Manchester. He w as a 
member of the Manchester Museum Committee, 
bemg chairman for several years. During his resid- 
ence at Meole Brace Hall, he was honorary curator 
of the Shrewsbury Museum and served as president 
of the Caradoc Field Club. 

An all-round naturalist, Dr. MelvilTs knowledge 
of the mollusca was masterly, and on the occasion of 
the Victona University conferring upon him the 
D 8c., Prof Lamb remarked : “ It is chronicled of 
Solomon that he spake of trees, from the cedar that 
is of Lebanon, unto the hyssop that springeth out 
of the wall, but it is not recorded that he also knew 
by heart all the shells from the Arctic Circle to the 
Persian Gulf. That double weight of learning was 
reserved for the accomplished systematist, Mr. 
Cosmo Melvill, and those who know him will testify 
with what gracious modesty he sustains it ” 

J. WiLFEiD Jackson. 


Wb regret to announce the following deaths : 

The Hon. Sir John Cockbum, K.C.M.G., president 
of the Child Study Society, who was premier chief 
secretary in 1889-90 of South Australia, on Nov. 26, 
aged seventy-nine years. 

Mr. Francis A. J* Fitzgerald, head of the Fitz- 
gerald Laboratories, Niagara Falls, and president m 
1916 of the American Electro-Chemical Society, on 
Oct. 26, aged fifty-nine years. 
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News and Views. 


JiUN Baptiste Pierre L^imirck ilied one hundred 
ago, on Dee. 18, m Ins eight> sixth year— a 
master of zoolosy ^vllOse uoik and thoughts gave fresh 
impetus to the piugreiss of biolog\ in his day, and in 
ours still eiiln en the unsettled contio\ eisy concerning 
the hentabihty of ‘ acquired ’ characters Lamarck 
was a systematist, and m these da>s when sjstematics 
is apt to be despised among the multiplying branches 
of zoology, it IS well to be remmded that it was on his 
experience in the discrimination of species that his 
great achievements w ere based. The earliest of these 
bore upon the classification of animals. He investi- 
gated the rich faima of fossil moUusca m the Tertiary 
beds of the Pans basin, discovered that different 
species were distmctive of different beds, and gave 
at once an auspicious start to the palieontology of 
mvertebrates and a lusty push to the stratigraphi- 
cal conception of geological formations which his 
contemporary Werner had inaugurated. For the 
first time, he proposed a reasonable division and 
grouping of the invertebrate animals, which, apart 
from the insects, Linnseus had bundled into a hotch- 
potch of ‘ Vermes It was characteristic of Lamarck 
that his mind kept revolving the greater problems 
raised by his detailed work. Thus the satisfaction 
with which he at first regarded the Imear arrangement 
of his classification of the animal world gave way to 
doubt, and ultimately was replaced by the modem 
conception of a branching genealogical tree— a change 
of view which says much for the openness of the 
naturalist’s mind at an age at which professors are ] 
nowadays compelled to retire. 

Evolution was in the air during the latter half of 
Lamarck’s life, and close reasoning, founded upon a 
grasp of systematic detail and sequence, enabled him 
to make a notable advance. He thought that chang- 
ing environment mfluenced the habits of animals as 
changing wants might influence habits, and new habits 
meant the adaptation of old structures The crux of 
his position lay in his assumption that adaptations 
thus acquired by an individual became, without more 
ado, part of the stock-in-trade of its progeny. No 
theory has swung more completely between the poles 
of belief and unbelief than Lamarck’s assumption of 
the lientability of ‘ acquired ’ characters. At the first 
It was assumed without proof, and was held for years 
as being self-evident. Weissmann gave it a blow from 
which it has not yet recovered, and, for years after 
Weissmann’s analysis of the ’eighties, few zoologists 
of standing but regarded the transmission of acquired 
characters as being not only unproved but also theo- 
retically impossible. Fortunately, modem views are 
more elastio, and Lamarckism in a modified form has 
again ite supporters amongst zoologists as well as 
liotiiiiista* 

Tm gile that set in over the south-west of England 
on the light d Deo. 6 last rose to hurricane strength 
in the early hows of Dee. 7, and a gust of 108 miles an 
hour was recoided, Much dam*^ is reported both 
to shipping and also inland. It bore a sinking re- 
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semblance to the storm of Mar. 8, 1922, vludi aho 
ga\e a gust ot 108 miles an hour and reached its 
climax at about the same hour of the raormng. 
Slightlv higher speeds have been recorded lu other 
parts ot the British Isles • 109 miles an hour at Dun 
fanaghy (Donegal) on Jan 28, 1927, and 110 miles an 
hour at Qiiilty (Co. Clare) on Jan. 27, 1920 The gale 
of Jan 28, 1927, was m many respects the most 
remarkable of the four, in that it yielded gusts of more 
than 100 miles an hour, not only m Ireland but also m 
Scotland, and the average speed actually exceeded 
80 miles an hour for a time at Dimfanaghy Winds of 
this strength are very rare outside tropical hurricanes 
and tornadoes. One might be tempted to regaid them 
as very nearly the extreme limit of what can be 
achieved by a fast-moving secondary depression, in 
which the air motion can often be resolved mto a more 
or less complete circular whirl and a motion of trans- 
lation, generally from west or south-west, the resultant 
wmd being very strong where the two components are 
in the same direction, that is to the south or south-w est 
of the centre. But it is doubtful whether this is the 
case. Sir Napier Shaw, in his well-known work on 
weather forecasting, mentions a gale associated with 
just such a fast-movmg secondary that blew down 
hundreds of trees m Cambridge between 2 p.^vi and 
4 P.M. on Mar. 24, 1895. This gale may be within the 
recollection of some of our readers. It was doubtless 
considerably more severe than the recent gale, and 
equally destructive storms have been recorded. 

The Barton power station of the Manchester 
Corporation and the proposed Battersea power station 
of the London Power Company are good illustrations 
of the difficulties inherent m working large steam 
stations, some of which electrical engineers and 
chemists are now successfully overcoming. The 
Manchester station is attacked because it is located 
in open country and the fumes emitted were de 
letenous to vegetation. The Battersea power station 
IS to be built m urban surroundings and near im- 
portant public buildmgs. By appealmg agamst the 
injunction made against it by the Court of Appeal, 
the Manchester Corporation has gained a year during 
which it must abate the nuisance. The successful 
expenments earned out at the Grove Road Station 
showing how sulphur fumes can be eliminated from 
flue gases are very promismg. Accordmg to a White 
Paper issued by the Ministry of Transport (Cmd. 3442, 
London ; H.M. Stationery Office, 6d.), the (3k)veni- 
ment Committee states that the possibility of eliminat- 
ing nearly the whole of the sulphur gas present ia 
fumes has been proved. It desires, however, that a 
more definite explanation of the mechanism of tbft 
oxidation of sulphurous to sulphunc acid should 
forthcoming before it can report on the praotioaM% 
of the process. We are surprised that the opp(ai«i* 
of the Battersea power station do not sug^ 
other site and give figures to prove that it is 
able. The problem of supplying London with 
tricity is not an easy one. Tbe demand notr 
400,000 kilowatts, the capital involved is vw^ IMP 
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the prosperity of manj industries depends on cheap 
electric power, and the comfoit of hundreds of 
thousands of citizens is involved Purely destructive 
criticism is not helpful. It is easy to put spokes m 
the wheel of progress. Our sympathies are entirely 
with those chemists and engineers who are domg their 
best to mitigate the objectionable components present 
in the fumes arising from the combustion of fuel 

At a meeting of the Royal Anthropological Institute 
on Dec. 3. Mr. A. Leslie Armstrong described an 
archieological expedition undertaken this year with 
the object of exploring caves in Rhodesia, and in view 
of the meetmg of the British Association m South 
Africa The cave of Bambata is situated near the 
summit of the mountain of that name, the highest 
in a group of typical granite hills lymg on the south 
east verge of the Motopo Hills. Through the work 
of the Rev Neville Jones of Hope Fountam, and 
Dr. Arnold of Bulawayo, m 1918, the cave was known 
to contam important deposits and a frieze of wall 
pamtmgs. Work was commenced here by the ex- 
pedition early m June. The relic bed proved to be 
nearly 20 feet m tliickness, and provided for the first 
time m South Africa a definitely stratified sequence 
of cultures. At the base was a Lower Palseohthic 
stratum, more than three feet m thickness, contauung 
mp de pmg of South Airican Acheulean (Stellen- 
bosch) facies This was succeeded by a deep deposit 
of typical Moustenan character, above which, through 
a thickness of more than twelve feet, was a distinctive 
culture exhibiting Capaian affinities, but with Mous- 
terian tendencies or survivals. Burins were abundant 
in this culture, also a distmctive point, the gradual 
development of which was traced from a pure Mous- 
terian point, by well-defined stages, mto a slender 
point of almost Solutrean technique. The upper 
layer of the deposit contamed implements of mioro- 
lithic form which are apparently ancestral to the Wilton 
culture of the Cape. The Moustenan zone was found 
to include definite intercalations of Capsian layers, 
separated and covered by layers of normal Moustenan 
character. This suggests the contemporary presence 
m this area of the two races before the Neoanthropic 
influence became dommant. At the Viotona Falls 
it was possible to correlate the Lower Palseolitibic 
cultures contamed m the residual gravels of the 
Zambezi River, with definite stages m the cutting 
back of the nver gorge. The results demonstrate 
the great antiquity of Palmolithic man m South Africa. 

Students of psychic phenomena will find much to 
interest them m an article entitled “ Spint Hunting in 
the South Seas ”, which is contributed by Prof. B. 
Malinowski to the Realist for December. In it he 
dfificribes a manifestation by Tomwaya Lakwabula, a 
famous spirit-seer of the village of Oburaku in the 
Trobnand Islands of Melanesia, which came under his 
personal observation. It has always been a question 
how far the medicine man or ahfl.'mfl.Ti has availed him , 
srif of imposture m the manifestation of his powers or 
how far they were due to the effects of hysteria, auto- 
hypwsis, or some similar abnormal psyoiuo state. It 
is evMent that Prof. Malmowski is sqmetbmg of a 
8oe|>tio, at least in regard to certain points in the 
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medium's operations. It would appear that there 
aie two classes of seeis A minoi clas^, and e\en 
this is not indeed numerous, \iMts the spirit world 
tor short periods and iecene> Msits from the 
spirits, w'ho brmg messages and toietell the future. 
The second class consists of the great seera who 
occur but rarely m the history of the people. 
This latter class falls into prolonged trances, not in 
secret as among the first class, but in the eyes of the 
multitude It was one of these prolonged trances 
which came under Prof Malinowski’s observation, 
lastmg lor more than a w'eek. The call to this trance 
comes, the natives believe, from the spirits theinsek es. 

The first manitestation of the sprnit seer’s powers 
which Prof Mahnow ski saw was at the mortuary wake 
of the chief, when after the nervous twitchmgs usual 
m such cases, the seer broke mto song in a voice which 
was not his own but was recogmsed by the natives as 
that of the chief, and m a language wliich was not that 
of the natives, but was said to be of the spirit world. 
Immediately afterwards the poles and platform at the 
grave were violently disturbed. This, it was said, was 
caused by the spint of the chief trying to return to the 
body. Durmg the prolonged trance, seances were held 
mghtly, when the villagers gathered round the hut m 
which the medium’s body lay extended on a couch 
visible from the door, and attended by his daughter. 
Although the seer at these seances sang both m his 
own and in an altered voice-~on one occasion there 
were at least two changes, and once there took place 
the materialisation of a small bunch of betel nuts— no 
messages were delivered until the sixth or seventh 
mght. These messages dealt with practical affairs— 
the disposal of a canoe, the arrangements for the 
periodical ceremomal feast to be celebrated m memory 
of the deceased chief, and so forth. The voice m w hich 
these messages were delivered was not that of the 
chief, but of a man who was said to have been dead 
for some time. When the trance was over the seer 
appeared to be much emaciated, perhaps only natural 
as his food had been supplied by the spirit world, 
though Prof. Malinowski has his doubts on this point. 
He looked tired, and his mind at first seemed quite 
vacant ; only slowly did his mental faculties return to 
normal. The whole account is extremely inter^tmg, 
and although the very practical and apposite character 
of the messages from the spirit world arouses some 
suspicion, it seems a genuine ease of an abnormal 
personality, possibly exploited with some skill. 

The undoubted power of the cinema as an inflluence 
in education has not, as yet, been harnessed in Great 
Bntain. Other oountnee, notably Russia, Germany, 
France, and theDnited States, haveelaborated formulse 
for the employment of the motion picture ; but we 
have lagged Iwhind. Considerable expectations are, 
therefore, to be attached to the work of a commission 
of inquiry appointed by a conference of scientific and 
educational societies and institutions which was held 
on Nov. 27. In Apnl of this year the Association of 
Scientific Workers took thelead by callingaprelimmary 
conference, which appointed an organising committee. 
This committee act^ in conjunction with 
Institute for Adult Education m drafting the report to 
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be jJUNfiited and in calling the .second conteioiiee. The 
report pi'ui'oseil tlio tomiation ot a leitre^eiitatu e 
(•(imini-"inii and defined its teinis ot reference \Mth 
&iich breadth as to include an inquiiy into the \anous 
a^peet^ ot mechanical visual and aural aids m educa- 
tion, films 111 relation to the general education and 
eultiue of the public, and the establishment of a 
central orgamsation to co-ordmate work, both research 
and mformatory, on the motion picture m relation to 
general and specialist education. The constitution of 
the commission insures that its findmgs will be received 
with respect The members include Prof. W. A. R. 
Ainsworth, who represents the Board of Education ; 
Mr. J. W. Brown , Mr A. C. Cameron ; Major A. G. 
Church; Mr. E. Salter Davis ; Mr. J. Fairgrieve ; Sir 
Richard Gregory , Sir Benjamin Gott , Mr G. T. 
Hankm , Mr F. A. Hoare ; Sir Percy Jackson , Dr 
C. W Kimmins ; Colonel J. M. Mitchell ; Prof. 
J. L. Myeis , and it has power to co opt additional 
members. 

Mr. Alan E. Munby read a paper to the Royal 
Institute of British Architects on Nov. 18, on the 
design of science buildings. He made a strong plea for 
greater efficiency m building, and pointed out that a 
little extra expenditure often meant a disproportion- 
ately great increase in technical completeness. One of 
the great difficulties of the architect lies in the absence 
of any consensus of opinion on the part of educationists 
and men of science as to the appropriate equipment for 
specific subjects, and Mr. Mimby suggested that some 
generally agreed outline of requirements rmght be 
fomuilatal without undue difficulty As to the 
buildings themselves, the adoption of a unit will often 
simphfj construction and assist m the allocation of 
space, but the architect must constantly bear m mind 
that the w'hole design must grow up together, and that 
the fixed fittmgs must be laid out on the plans, suitably 
spaced, at a stage to prevent the embarrassment of the 
general contractor by subsequent changes. After a 
consideration of the chief technical details, Mr. Munby 
stressed the importance an architect should attach to 
aeq luring a thorough understanding of the highly 
speniilifted objects aimed at ; only so can he be in a 
position to deal intelligently with the various schedules 
ot reipurenieuts that may be placed before him and to 
gn e thoui projier amjtlilication m detail. Otherwise, 
w'e teol that sjinipathy would certainly bo due to the 
proteshur wlio told Mr. :Munby that he would much 
ratlier have an architect w’ho knew nothing about 
science buildings than one who tliouglit he knew 
something. 

The Annual Forest Report for Finland, 1927, 
recently published, depicts the wonderful progress 
which has been achieved in the introduction of a 
Bclentific management into the forests in the ten years 
liiM^ she established her independence during the 
period of the Kerensky Government in Russia m 
m7. Apert from the notable position Finnish 
thnlMa* bAve cbiained in the European soft wood 
export trade (she exported 1,283,000 standards of 
eawn matariel during the year), there are other im- 
portent direoimt in which Finland has been dealmg 
with the imekff qneeticxn from the point of view of 

No. 3187, VoL. m] 


the economic necessities of the coimtry as a whole. 
Finland is mainly a forest country ; out of a total 
superficial area of 14,151,052 hectares, the forest and 
waste lands cover 13,449,387 hectares. Any effectne 
admuiistration of the comitrymust therefore mcMt 
ably be intimately bound up with a proper manage 
ment ot the forests. That this fact has been thoroiighlv 
appreciated the Report well displays. Laws ha\'e 
been mtrodiieed w’hich afford protection to areas both 
m the north and on the seaboard and the islands, 
where disafforestation would lead either to denudation 
of mountam slopes or to the serious results of exposure 
to wmd and storms. 

The question of the management in Finland of 
communal forests (namely, areas owned eollectnelj 
by villages, etc ), and of those belongmg to the Church 
and other bodies, has been met by placing the manage 
ment m its main principles under the Forest Depart 
ment Another law has enabled the latter to mamtaiu 
supervision over privately owned forests. The owners, 
are not permitted to exploit their forests without 
makmg arrangements for re-stocking the areas felled ; 
the extent of the fellmgs made m any one area is 
also hmited by sylvicultural principles. Commissions 
m each distnct, consisting of forest officials, are re- 
sponsible for the supervision, and purchasers of the 
materials to be felled on areas they buy have to 
submit to the Commissions an estimate of the amount 
of material they expect to fell. Thus a check has 
been instituted against over-felling on one hand, 
and on the other against leavmg unregenerated a 
felled area. It is said that the private proprietors 
reahse to the full the importance of this law and have 
readily fallen in with its requirements. Four forest 
schools are mamtained and a research institute. The 
work undertaken by the professors and assistants m 
the latter is already becoming well knowm and wall 
achieve results of lastmg unportance to Finland. It 
is a wonderful record for ten years. 

The brilliant success of the Deutsches Museum in 
Munich, m pushing to its furthest limits the use of 
motion in addmg to the attractiveness of exhibits, 
has suggested similar developments m other countries. 
The latest project of the kind is a great scheme for a 
Museum of Science and Industry in Chicago to “ re 
veal the techmcal ascent of man”. According to 
Science Service, Washington, D.C., it is proposed to 
build m Jackson Park a replica m stone of the old 
Fme Arts building of the World’s Exposition of 1893, 
which is still standmg. The new buildmg will cost 
6,000,000 dollars, will be fitted for the exhibition of 
technical and scientific collections, and will possess 
about 400,000 square feet of floor area. Mr Julius 
Rosenwald has endowed the Museum with 3,000,000 
dollars, to be spent on exhibits and equipment, but 
it is surmised that, as in Bavaria, municipahties, the 
great industries, and private individuals will hasten 
to add to the completeness of the stook-m-trade of 
the Museum. Work is to proceed at once, and by 
1933 the building ought to be completed and open t® 
the public, although the wise decision has b^ 
that no attempt will be made to rush the 
and arrangement of exhibits. If the 
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Museum be taken as a standard, the collections may 
ultimately be worth some 30,000,000 dollars 

The Report of the meetings of the International 
Commission on Illumination, held m the United 
States m September 1928, is a volume of nearlj 1300 
pages with 18 pages oi index The subjects dis- 
cussed included street lighting, glare, ear headlights, 
daylight and artificial illumination of works and 
schools, standards, methods and appliances for 
photometry, diffusing and signal glasses, coloiimetry, 
vocabulary, units and symbols The piincipal 
decisions are given on pp 9-20, and some ot them 
are subject to turther consideration after leports 
from the various national committees The vocabu 
lary is fixed so far as French and English are concerned, 
but the German, Italian, and Spanish terms ha\ e still 
to be deteimmed The c g s imits are to be used ; 
sjmbols are to be F, luminous flux, I, lummous 
intensity or candle power ; E, illumination , B, bright- 
ness , i?, luimnous radiance , and L, quantity of light. 
The Geneva code for interior illumination is to be 
retamed for the present and statistics for street 
lighting by modern methods are to be compiled. 
The proper method of specifjung a coloured glass or 
a diffusmg material is indicated, and plans outhned 
for setting colorimetry on an international scientific 
basis. 

The IMultiple Industrial Fellowship on Portland 
Cement of the Mellon Institute of Industrial Research 
and the Eastern Face Brick Manufacturei’s’ Associa- 
tion have recently mauguiated a broad scientific study 
of the problems of bricklaying So many factors are 
involved in the construction of a brick wall that it is 
necessary to limit the investigation to combinations of 
variables most likely to occur in actual practice. The 
project has been imder discussion for a considerable 
period of time , experiments were begun by Dr. F. 0 
Anderegg, senior industrial fellow at the Mellon Insti- 
tute, and his assistants only after a satisfactory pro- 
gramme had been worked out. At the present time 
more than three hundred experimental brick walls or 
panels have been erected in order to find the most suit- 
able combinations of materials and workmanship. The 
following problems are being investigated the rate of 
absorption and total absorption of moisture by bnck ; 
the surface characters of brick , the merits of different 
cementing materials, ranging from pure lime to pure 
cement, and of various sands and mortar pigments ; 
the effect of varying the type of backing, both as to 
roatenal and size of unit ; the results of vanation in 
workmanship, including pointing, tapping, and the 
filling of head-joints ; the effect of variation in design, 
involving a study of coping and parapet construction, 
of capillary contact, of condensation, and of elasticity ; 
and the behaviour of mortar with reference to tdie 
other variables in all types of climatic conditions. 
All results of these studies are to be published for 
fhs benefit of those interested m building construc- 
tion. 

Wi record the foundation of a new seientifio 
aociety, the Gesellschaft fur Vblkerkunde, which was 
formally constituted on Oct 1 with a hundred and j 


siixt} membeiN ThouLfh oi trammed on a German- 
speaking basito, its mpmbeishi|) i*? open to ethno- 
legists of all nationalities Tlieie is an entrance fee 
ot 3 marks and an annual subsei iption of 5 marks 
for 1929, and ot 3 maiks Inr subsequent years. 
A quarterly journal entitled Ethnologische Studfen, 
ot which the first (a double number) has already 
apjjeaied, is published on behalf of the Society by 
the Verlag Asia Major, imder the editorship of Prof 
Fiitz Krause, Directoi of the Etlmological Museum 
at Leipzig and the first president ot the Societj The 
journal will include ethnological papers in German, 
English, and French. Blembers have the prixilege 
ot obtainmg the journal as w’ell as the Ethnologische 
Ameiger and Antb opos at a reduced price. The address 
of the yoeiety is, Museum fur Volkerkmide, Johan 
nisplatz, Leipzig, C 1. Further particulars may also 
be obtained from J. H Driberg, 8 Tavistock Place, 
WC.l. 

In the autumn issue of the Fight against Disease, 
the quarterly journal of the Research Defence 
Society, it is amiounced that a committee has been 
foimed, with Lord Dawson of Penn as chairman, to 
perpetuate the memory of Heniy Hill Hickman, w'ho 
died m 1830, and was the first to suggest the use of 
oral inhalation for the production of anaisthesia 
durmg operations. This committee has received 
sufficient support to enable it to restore Hickman’s 
tombstone and to place a memorial tablet in his 
native church of Bromfield, Shropshire. It is also 
hoped to be able to present his portrait to the Royal 
Society of Medicine and to establish a Hickman 
memonal medal for work of merit in ancesthesia. 
Donations may be sent to Dr. Cecil Hughes, 8 Cum- 
berland Mansions, W.l. 

The July nimiber of the Transactions of the Mining 
and Geological Institute of India contains tlie address 
of the newly elected president, Mr. F L. G. Simpson, 
which was devoted to a review of the mineral pro- 
duction of India for the forty-five years from 1880 
compared with that of the rest of the world, the de- 
tailed figures upon which his statements were based 
being given in a senes of tables appended to the ad- 
dress. He shows, for example, that within the period 
named, the weight of coal produced in India has been 
increased twenty-one times, whereas m Great Britain 
during the same period it has only been doubled, and 
m the whole of the rest of the world has been increased 
three times The tables referred to form a convenient 
summary of the mineral production of India over 
the penod with which Mr. Simpson dealt 

The Right Hon Lord Cornwallis, chairman of the 
Kent County Council, has consented to act as president 
of the forty-first Congress and Health Exhibition of 
the Royal Samtary Institute, to be held at Margate on 
June 21-28, 1930, and the following as presidents of 
sections : Dr. Andrew Balfour, Section A. (preventive 
medieme) ; Sir Henry Maybury, Section B (engmeer- 
mg and architecture); Lady Howard de Walden, 
Section C. (maternity and child welfare, including 
school hygiene) ; Sir John Moore, Section F. (veten- 
aary hygiene). 
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Messrs Hrai'j Sotiieidn, Ltd , 43 PiuadilK, \\M, 
have eia'ulated another part of then well known 
“ Price Cm rent ul Literature Its nunilH.*!' is 816, 
and, usual, it contains very \aluable bibliographic 
nutC'i with loiorence to many ut the works listed. 
Tlic catalogue is in the front rank of those which reach 
us, and should certainly be seen by collectors and 
librarians. The present part gives particulars of 
nearly 3000 books relating to mathematics, astro- 
nomy, physics, and philosophy, including the famous 
Newton Librarj’. 

Applications are invited for the Mowing appoint- 
ments, on or before the dates mentioned A technical 
assistant in the testing department of an Athmraltj 
establishment at Portsmoutli--The Secretaiy ot the 
Admiralty (C E. Branch), Whitehall, S W.l (Dee 17) 
A junior engineering asMstant under the Corporation 
of Kingston upon Hull— -The Citj Engineer, (.Juildhall, 
Hull (Dee. 18). An asMstant pathologist for work in 
coimex:iun with the radium *borab’ treatment of 
cancer at the Westminster Hospital— The Secretary, 
Weatmmster Hospital, Broad Sanctuary, S.W.l 
(Dec. 21). A pathologist and bacteriologist at the 
Cumberland Infirmary, Cailisle—The Secretary, Cum- 
berland Infirmary, Carlisle (Dec. 31). A research 
fellow in the Department of Glass Technology of the 


' Cniverhit} oi Shefhekl — The Registrar, The Cm 
1 versitj, Sheffield (Dec 31) A junior .scientific 
I officer in the Air Mimstrj ’s Scientific Reseaicli Pool, 
' primarily for work at the Royal Aircraft E.stabl]sh- 
I ment— The Chief Superintendent, R A.E , Soutli 
I Farnborough, Hants (Jan 1, quoting A. 397). A 
; lecturer and organiser m horticulture in the Depart 
ment of Agriculture, the Univer&ity, Leeds— The 
Registrar, The Universitj , Leeds (Jan. 6) A director 
of the Apia Observatoij— The High Commissioner for 
New Zealand, 415 Strand, W C 2 (Jan 25) A chief 
agricaltural officer in Smd, imder the Director of 
I Agiiculture, Bombay Presidency— The Secretary to 
! the High Commissioner for India, General Depart- 
I ment, 42 Gros\enor Gardens, S.W.l (Jan. 31). A 
I whole-time secretary to the School of Oriental Studies 
—The Director, School of Oriental Studies, Finsbury 
! Circus, E C.2 (Mar. 10). A junior assistant under the 
Directorate of Ballistics Research of the Research 
Department, Woolwich— The Chief Superintendent, 
Research Department, Woolwich, S E.18 An assist 
ant agricultural officer under the Kent Agricultural 
Committee— The Chief Agricultural Officer, Sessions 
House, Maidstone. A scientific assistant at the 
Imperial Bureau of Plant Genetics — The Director, 
Imperial Bureau of Plant Genetics, School of Agri- 
culture, Cambridge. 


Our Astronomical Column. 


Recent Fireballs.— Mr. W. F. Denning writes . “ On 
the first few nights of the present month brilliant 
meteors weie unusually abundant, and several of 
them were of .startling lustre though without detomi- 
tions. On Dec. 2 at about 6 p.m. a fireball gave a 
brilliant display over the south of England iuiotlier 
follow’ed about four houre later, and a third, which lit 
up the whole countiyside, blazed out just as the 
morning twilight came on Dec. 3 This object passed 
from south-east to north west over England and 
gave a vivid flash at its dlsajipearance, quite dazzling 
in its intensity. About half a dozen other firebalk 
made their apjiearanee between Dec 2 and 5, and the 
curious fact in connexion with them was that they 
ajiparentlv had their denvation from different 
systems Aliout sixty observations have come to 
hand de'-crqitno of these objects, and when further 
data come in it w ill be possible to comjiare them and 
make lertain deductions as to the heights, velocities, 
an<l directions of the various meteors concerned. 

“ It IS a pity that these fireballs are seldom correctly 
described. Few people jiossess a good knowledge of 
the constellatioiih, and so it liappens that casual 
observers are seldom able to de.scnbe a meteor’s path 
m the sky with aceiiiacy.” 

Commensurabilities of Periods of Planets and 
Satellites.— L. W. Tojffiain contributes an article on 
thw subject to the Ohmratmj for November. He 
points out that there are very numerous cases m the 
solar system of close approximations to conmiensur- 
ability. The best known is the 2 to .1 ratio in the 
^oos of Jupiter and Saturn ; also the period of 
Neptune is nearly twice that of Uranus ; among the 
satellites there is a relation between I, II, III of 
Jupiter; and in those of Saturn the periods of 
Tethys and Dione are nearly twice those of Mimas 
and Enceladus. He thinks it is reasonable to con- 
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elude that these relationships have some cosmogonic 
cause. He suggests that the satellites originally 
existed as clouds of corpuscles round their priniaries'; 
once a condensation w’as formed m these, other con 
densations might be set up, by resonance or some 
similar process, at distances where the period bore 
some simple relation to that of the first condensation. 
This w’ould involve the conclusion that the relation.s 
ongmally held exactly, and that the cloud of cor- 
puscles acted as a resisting medium, which was 
densest near the primary, so that the periods of 
satellite.^ in this region were relatively more shortened 
than those of the more distant ones This suggestion 
IS showm to accord with many of the relations that 
he has noted in the article. 

Aurorae ~B A, A Journal, Vol. 40, No. 1, contains a 
report from Mr W. B Housman on the observations 
of aurorae from July 1928 to June 1929. The greater 
number w’ere observed by Mr. A. Johnson at Harolds 
wiek, Unst, Shetlands. There is stated to have been 
increased aui'oral activity durmg the period, the 
displays durmg the magnetic storms of February and 
March being especially beautiful. For some years 
the aurorae have been tabulated m the report by the 
days of the solar rotations reckoned from the zero 
values of Lo accordmg to Carrington’s system. The 
region of maximum activity has been slowly shifting 
forward m solar longitude. In 1926-27 the numbers 
of aurorae in the four solar quadrants were 13, 28, 24, 
11 respectively ; in 1928-29 they were 18, 23, 26, 8. 
The region of maximum activity has shifted from the 
second quadrant to the third. This may meam tiW 
the solar regions chiefly concerned m these disturb* 
ances have a somewhat slower rotation than the v^ 
used by Carrington. In each period the sum of w| 
numbers for the two middle quadrants is abuli’ 
double that of the first and fourth. 
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Research Items. 


Religion of the Torres Straits Islanders —Dr Haddoii't. 
Frazer Lecture for 1929, “ The Religion of a Priraitne 
People ”, delivered in the Unn ersity of Liverpool, has 
now appeared in the AnnaU of Archceology and 
Anthropology The Islands fall into three groups, in 
which culture was practically at the same stage, except 
in so far as affected by the fertility ot the soil For in 
the eastern islands the soil was iich enough to suppoit 
the mhabitants on their garden produce, whereas m 
the other tw o groups they had to depend upon fishing 
The Islanders are all Western Papuans, but belong 
to different stocks, two bemg long-headed, while the 
third has a broad head Wlien the white man 
armed, the Western Islandeis practised totemism, 
hut among the Eastern Islanders it had disappeared 
Tliey believed m the continuity of life after death 
Certam pantomimic ceremonies connected with this 
belief were said to have come from the island of Daru, 
off the coast of New Guinea. In the west the great 
funeral ceremonies were also the occasion tor cere- 
monies connected wnth dugong hmitmg, when the 
spears, etc , w'ere given fresh power At these cere- 
monies the spmts of the dead w^ere believed to be 
jiresent. The ceremonies of Mer consisted of two 
mam elements; (1) the dramatisation of a legend 
accounting for various matters connected with fimeral 
ceremonies, and (2) the pantomimic representation 
of persons recently, and remotely, deceased as denizens 
of the spirit world Cei tain men m Mabuiag were said 
to have friends m the spirit world and to have a gift 
of spirit divmation. At Maw’ata a turtle ceremony 
was celebrated when the turtle were breedmg Vari- 
ous ceremonies m which masked dancers took part 
ensured good fishing and the ripening of wild fruits. 
Hero-cults mvadmg the islands afforded an inspiring 
and consolidating influence previously lacking, but 
their origm is still obscure. 

Abnormal Teeth in Mammals.— A weighty paper 
on abnormal teeth m certain mammals, and particu- 
larly m the rabbit, has been published by the veteran 
zoologist, Prof W C McIntosh, who has just cele- 
brated his nmety-third birthday {Tram. Roy Soc. 
Edinburgh, vol 56, 1929, pt. 2, p 333) The chief 
contributions on the subject are summarised, and 
many new examples of abnormality are described 
and illustrated m 103 text-figures. The conclusion 
IS reached that, amongst rabbits and other mammals 
^ well, there is a close comiexion between abnormal- 
ities of the teeth and congenital defect or disease. 
No case of abnormality in the teeth from mjury was 
met with, and when mjury was apparent, as m the 
distal arch of the mandible of a cat, the disrupted 
teeth were of normal structure. 

Physical Basis of Emanation Therapy.— A recent 
paper by Prof. Stefan Meyer m the Sitzmgsberic^te of 
the Academy of Sciences of Vienna (vol. 138, p 667) 
deals with the history of radium emanation in the 
body after it has been admimstered for therapeutic 
purposes. Whether it is introduced by way of the 
lungs or stomach, by far the greater proportion re- 
^pears in the air exhaled from the former organs. 
The content of emanation in the breath varies m a 
simple way with time, rising to a maximum and then 
i^g off after admmistration in solution, and falling 
* iiof' exponentially when it has been 

mtroduoed diluted with air. The two curves showmg 
™ amount of emanation m the breath at various 
iW® to types which are well known in the 
toecffy of the OTowth and decay of radio-active 
eiem«t6, but in this case the ‘ half -period ’ corresponds 
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to transfer of emanatutii ironi jiait uf the body to 
another The rate ot tianstei \aiie', both with'tbe 
individual and with his eimditiuii, Imt approximately 
ten minutes are leqiuied to <.‘^dl‘uate halt of the 
emanation m the lungs b.v wa\ uf the mouth, and 
about halt an hour elapses before liali oi a charge of 
emanation in the stomach has been absorbed and 
jiassed to the lungs When emanation is absorbed by 
the blood tiom the Imigs and again returned to them, 
the conespondmg lialf period is much the same as 
w hen it lb passetl from the stomach to the lungs. Other 
nn estigationb are de&ciibed in the same paper, which 
should prove to be a valuable contribution to the 
theoij of ladiiun tlieiapj 

Fisheries Industry m Japan.— Among the most 
important mdu&tues ot Japan is that of fishmg, some 
figuies regal ding which were given by Mi-. S Kato in 
a paper to the World Engineermg Conference held m 
Japan at the begummgof November {see Engineering, 
Nov 15, p. 652). Japan is said to have an output of 
more than 2,000,000 tons of aquatic products, all but 
twice as big as that of Great Britam and Ireland 
The fishing mdustiy m Japan employs more than 
1,000,000 people and 350,000 boats, as against the 
90,000 men and 20,000 boats employed in Great 
Britam. The output per head and per boat m Japan 
IS therefore comparatively small, but Mr. Kato ga\e 
particulars of the steam and motor fishmg boats 
bemg developed m Japan by which the industry will 
be made more efficient. These boats are for bonito 
fishing, seine fishmg, and for crab canning Bonito 
fishing 18 carried on from April to September, and 
the boats for this are of 100 tons, with Diesel engmes 
of 200 horse-power The twin-screw seme fishmg 
boats are somewhat smaller, but the floating canneries 
for crab fishing run from 700 to 4000 tons and are 
steam vessels. A 3000-ton steamer carries 2000 tons 
of coal, 20,000 cans, and 800 tons of fresh w'ater. In 
addition to its crew, it has some 450 fishermen and 
other workmen. Such a parent ship is accompanied 
by motor junks and motor boats for the actual 
fishmg. The equipment of a large crab cannery 
mcludes crushing, pressing, and drying machinery to 
make fish oil and fish meal from crab-w'Qste. 

Fauna of Pitcher Plants.— The general principle of 
the insect-trap m pitcher plants is well knowra, and the 
organisms ordinarily found living in the fluid of the 
itchers are of an exceptional character Smee the 
uid contains both proteolytic enzymes and bactena, 
it would suggest the occurrence m these organisms 
of antiproteases to safeguard them from the action 
of the protease — a fact that has been shown to occur 
by Hepburn and Jones m the case of a fly larva 
{Sarcophaga sarracenice). In Part 7 of Vol 6 of the 
Joumed of the Malayan Branch of the Royal Amiic 
Society, Mr. Cedric Dover discusses the pitcher-plant 
fauna of Smgapore Island with particular reference 
to the resistance of mosquito larvae to the action 
of toe pitcher flmd. His experiments indicate that 
many of these larvae living in such situations contain 
a potential pepsin resistance, which is developed m 
the presence of pepsm, and he suggests that a bio- 
chemist should study the question more fully. If his 
conclusions are substantiated, they would seem to 
indicate that environment is a powerful factor in 
altering toe constitution of an organism. It is note- 
worthy that Cuheid larvas obtained from stagnant 
water were only able to survive in toe pitcher fluid 
for a few hours, being almost completely dissolved in 
three or four days. Among the fauna of these plants, 
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Ratiwhiaii Ian.u. fl.\ Protozoa niul^ 

orgauMUs aw dealt with b> difteicnt mithuiitieb m 
tho m’ou])-' euneeniod 

Australian Coleoptera of the Family Dryopida.— 
tlie Amalidu Zouhgtnf, Vol 6, PP 

1 7 platen) Meissih. H J Cartel and E H. Zeck contn- 
bate au mipoitant paper on the Australian represen- 
tati\ es of this family of beetles These insects mostly 
frequent clear mountain streanis , they are^ small or 
minute creatines varying trom 1 mm to o mm. m 
length and very little is known concerning their 
biology. Although aquatic, they possess no special 
adaptive organs and are quite unable to swmi They 
crawl about on the bottom of the water, and the 
authors record having kept livmg examples m a vessel 
of water for five months, without detectmg anj 
aitparent attempt on the part of the msects to reach 
the surface Comparison with the New Zealand 
feima reveals the interesting fact that all the Aus- 
tralian species, eveeptmg two, belong to the sub- 
family Hehnmie, which is unknown in New Zealand. 
The authors list forty one species, and of these twenty 
are descnbecl as new ; two new genera are also dia- 
gnobcd. The paper is illustrated by exeeptionallj^ow 
figures of these obscure msects, drawn by Mr. E. H 
Zeck. 

A Revision of the Copepod Genus Sappknna. 
Anyone who has had the experience of examining a 
rich sample of plankton from tropical seas will pob- 
ably recall his first meeting with a speciinen one 


of the large species of Sapphinna or Copilia. These 
extraoKlmary copepods may be very large— 5. iris is 
5-7 mm long— leaf like creatures so wholly trans- 
parent that their presence is perhap.s only first real- 
ised when puzzling streaks or markings appear above 
some other object w'hich is being examined While 
the beauty of these transparent copepods and the 
problem of their life history and probable semi- 
parasitic relation to b'a/pa make them of unusual 
general interest, their systematic study is extremely 
difficult. Lehnhofer (Ftss. JErgeb. Deutsch. Tiejaee- 
Exp , 22, Heft 5 , 1929) has now given a revision of 
the whole genus Sopphnina which raises some points 
of special importance. He recognises 10 sharply de- 
fined species, but the remainder he finds impossible 
to treat m the same way. Six of them are bracketed 
in pairs as the extreme forms of unbroken variation- 
series, for example, auronit€)/s-stnmcai(da~ while 
nigroniaculaUi Cls. and searlaia Giesb. are dealt with 
as “ angenaherten Arten ” separable only by small 
lUHcrenceb in size and doubtfully distinct Lelm- 
hofer gives m all eases curves of measurements which 
illustrate elearlj the variability of tlie species This 
revision is purely bystematic and does not appreci- 
ably advance our knowledge of the biology of the 
genus. Its chief interest lies m the presentation of a 
good example of the conception of species as groups 
with extremely w ide range of variability, the limits 
of which are with difficulty definable. 

Antarctic Anemones.— Dr Oscar Oarlgren and 
Dr T. A Stephenson describe five new specias of 
Actmiaria from the Australian Antarctic Expedition, 
1911-1914 {Scientific Reports, vol. 9, Part 2, Senes C, 
Zoology and Botany, April 1929), fourteen species m 
all being recorded. Embryos were found in the 
oeslentiTO cavity in HeltantheUn hrgiulenm, probably 
having oatwd the coelenteron from the brood pouch. 
In BunodacHs mkata, contrary to Clubb’s statement 
that there are several brood pouches, there was found 
to be a single brood pouch containing large embryos 
with mimh yolk conaisimg of fat globules. Lme 
drawings m the text illiatrate various anatomical 
features, but there are no fipres of the whole animals. 
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Effect of Genes on Crossing-over —A detailed 
analjtical studj of the mfluence of particular gene^ 
on the crossmg ov er which takes place in the chiomo 
some to which they belong has been made b;i 8eie 
Wvsky, Ivanova, and Feriy {Join. Genetics. \o] 21, 
No 2),\ismg the genes y (yellowq, a recessive lethal, 
and a dominant lethal (notch) at the lett end ot the 
A-chromosome It is found, m an investigation m 
vohing some 60,000 flies, that the intioductioii of 
mutations mto a chromosome is accompanied bj 
changes m the crossing-over values, especially near 
the locus of the introduced mutation The amount 
of such change is greatest tor the notch lethal anil 
least for y. This work is a continuation of work 
which began with the mvestigation of the effect of 
the gene ‘ puiple ’ on crossing-over The presence 
of notch lethal increased the cross overs between 
eobm and echinus Similarly, the recessive lethal 
increased the eiossing-over in loci near it, but with 
yellow the result was not so dear The results are 
explamed m terras of the presence-absence hjqio 
thesis It IS supposed that the appearance of a 
recessive gene actually shortens the chromosome, 
corresponding to a slight deficiency, and leads to 
asymmetry, reducing the amount of crossmg-over. 
The mtroduction of genes into the chromosome mate 
will tend to lessen this asymmetry and so mcrease 
the amount of crossing-over. 

Studies on Ranunculus. —-Mwed sexual forms of 
flowers m Ranunculus have been recorded for many 
years and are now being intensively studied by Messrs. 
Marsden- Jones and Turrill. In a recent paper {Jour 
Genetics, vol 21, No 2) they record preliminary data re 
gardmg crosses between the vai lous sex-forms, but thus 
far no consistent interpretation of the results appears 
Observations are also made on the yellow, lemon, anil 
pale forms of R. aens and R bulbosus These colours 
are independent of the sex expression, and it is found 
that plants of all three colours can be heterozygous 
for colour In a field in Warwickshire the distribution 
of the pale flowered individuals indicates that thej 
have spread from a single mutational ancestor. Mr. 
R 0. Whyte, who is co-operatmg in a cjdjological 
study of the ‘intersexes’, has obtained some in 
teresting results Male, female, and intermediate 
forms are fomid to differ in the length of the interval 
between the critical stages of pollen and embryo sac 
formation. This is associated with differences m the 
functional activity of the tapetum, which in turn may 
be determined by differences m the vascular supply 
to the different types of flowers In the form with 
‘female’ flowers, the reduction divisions m anthers 
and ovules are coincident, whereas m normal heima 
phrodite plants the anther meiosis is much earlier, 
and the tapetum fully functional. Another interesting 
fact brought out by these and other studies is that 
whereas the chromosome number for normal R, om* 
IS 14 m England, Sweden, and New York, at Tzamkoe 
Selo 12 were found. The studies of Sorokm in Ameni^ 
indicate mstability in other characters associated with 
gynodimorphism and variations in the chromosome 
content of the nuclei 


Fossil Vertebrates of North America.— The Cam^ 
Institution of Washmgton has produced Volume 1 w 
the “ Second Bibliography and Catalogue of w 
F<»sil Vertebrata of North America” {Pubmi^ 
No 390), by Dr 0. P.Hay. There are 613 
bibliography, and an examination of this 
makes the title of the work appear a little mislea<^ 
seemg that the entries cover a much wider range i 
American vertebrates alone There are, for ear'”^ 
more than seven columns devoted to Huxley s ; 
or, to come to modem times, some ten < 



NATUEE 


929 


December 14 , 1929 ] 


Abel’s viOiU, which agam cu^ei a wide field ut 
palieontological mvesstigation Of this discrepanej 
between title and contents one can scarcely complain, 
seeing that the larger the bibhogiaphy is the moie 
useful it IS likely to prove. The second section con 
snts oi 400 pages devoted to a classification of extinct 
5 ertebrates from fishes as far as the amphibia, a supple- 
ineiit and mdex A full cross reference to authois 
b gnen under each species mentioned in the cata 
iogue. Errors in a compilation of this kind must be 
expected, but these are far outweighed by the obvious 
\ alue of the w ork to students, whose time in seaichmg 
out references will be much saved, and thej owe a 
ilebt of gratitude to Dr Ha} for this great and 
laborious work Its continuation, which is promised, 
will be welcomed. 

Survey by Air Photographs —The methods of 
surveving by the use of air photographs was the 
subject of a recent Professional Paper of the Air 
Survey Committee of the War Office. A continua- 
tion and amplification of that paper now appears in 

Extensions of the ‘ Arundel ’ Method ”, by Captam 
M. Hotme {Professional Paper, No. 6, 4a. net.). The 
‘ Anmdel ’ method was designed for areas in which 
differences in ground height are less than one-tenth 
of the flymg height Among other aspects of the 
problem, this paper deals with the extension of the 
method of survey to mountamous areas For this 
purpose an experimental survey was made of Glen 
Olova m Forfarshire (Angus), and the result is 
published on a scale of 1 to 20,000 with a contoui’ 
interval of 60 feet It was found necessary to set 
the time interval of exposure for overlap by observa- 
tion on the high ground, for the normal overlaps, 
forward and lateral, are otherwise shortened or 
excised for considerable elevations. The lighting of 
steep slopes involves consideration in time of flymg, 
the eastern and western slopes bemg best photo- 
graphed in the morning and evenmg respectively. 
Valley mists and vertical air currents were mmor 
difficulties and the pilot had difficulty in maintaming 
a constant height over this type of country. The 
paper goes on to consider contouring and plottmg. 

Superconductivity in a Compound.— A fresh case of 
superconductivity is described by Prof W. Meissner 
in a communication from the Physikalisch-Tech- 
nische Reichsanstalt appearmg m the issue of the 
Zeitschnft fur Physih for Nov. 9 When copper wire 
IS heated m the vapour of sulphur, it passes mto 
copper sulphide (CuS) without change in geometrical 
form. The resulting material has a specific resistance 
of 4 X 10-s at 0“ C , and— taking this value as a con- 
vmient unit— a resistance of 0 30 at the temperature 
of hquid am (86® absolute), and one of 0*02 in boihng 
hydrogen (20° abs.). At the normal boiling point of 
ft (4° abs.) the resistance has fallen further, to 
0’004, but below this temperature it remains almost 
constant down to 1 -eB® absolute, when a sudden drop 
place to an immeasurably small quantity, 
which then persists for temperatures below about 
r66®. The occurrence of superconductivity m a 
compound is m itself important, and it is also remark- 
®®1® the residual constant resistance found im- 
mediately before the superconducting state is attained 
has the small value which has hitherto always been 
lound to be associated with very pure metals. 

Structure of Complex Compounds.— The structures 
® polyacids is now generally explained by 

a theory due to Miolati and Rosenheim, based on 
Werner’s theory. Whilst this enable a considerable 
jMBht of order to be brought mto the chemistry of 
these eompounds, it is not always 'satisfactory and 
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IS sometimes ratlier ailutiaii. In the April and 
October numbeis ot the Joiniml uf the Americaa 
Chemical Society, L Pauling has put ioiward an 
alternative method which seems to otter pos-sibilities 
in those cases where the stun tore niav be regarded 
as foimed ot amons and cations The method is 
somewhat on the lines ot that used b} W L Bragg 
in elucidating the structure of silicates and depeiid.s 
on the Use ot ciystal data. In considering the 
tungstosihcate ion, for example, it is pointed out 
that the ervstal radius of the ion W"^® is such that six 
o\}gen ions could be grouped about it at corners of 
an octahedron Stable complexes can then be formed 
by aiiangiiig WOj octahedi'a m such a ua} that the} 

I shaie cornel's with each other A number of subsidiary 
piinciples enter, tor which the originals must be 
consulted 

^ Optical Activity of Diphenyl Derivatives. — Prof 
Kenner’s discovery of optical activity among de 
riv’atives of diphenic acid has led to the adoption ot 
the interesting suggestion of W. H. Mills that the 
presence ot substituents near to the junction of the 
two aromatic nuclei produces mechanical mterference 
of free rotation of the nuclei about their common 
hnk This view has been supported by the work of 
Meisenhemier and, in the November issue of the 
Benchte der deutsclien chemischen Gesellsckaft, further 
experunental evidence m support of it is brought 
forward by F. Pufahl, who describes some hitherto 
unknown derivatives, which contam substituents m 
the 6*5' positions These resemble the 4 4' de- 
rivatives m bemg optically inactive and in giving rise 
to anhydrides Thus the resolution of derivatives 
mto optical isomendes appears to be confined to such 
as contam substituents m the 6'0 positions 

Rates of Saponification of Oils.— Very httle work 
has been done on the rates of saponification of oils 
and of pure triglycerides by aqueous alkali, and the 
experiments described by McBam, Humphreys, and 
Kawakami m the October number of the Journal of 
the Chemical Society, which add considerably to the 
information on this subject, are therefore of interest. 
A large number of materi^s, including commercial 
oils and fata, were used, and the rates of saponification 
by soda were measured under strictly comparable 
conditions. All reagents were kept m large excess 
except the dilute hy^oxide, the rate of disappearance 
of which was followed by means of the hydrogen 
electrode and was found to be imimolecular so far as 
the hydroxyl ion is concerned. A soap was used as a 
constant emulsifymg agent and the liquid was rapidly 
stirred. Castor oil was most rapidly saponified, and 
colza oil most slowly. Lard is rather rapidly sapcmi- 
fied, but ohve oil slowly, this oil being next to colza 
oil. Two specimens of lard showed rather diSerent 
rat^. The range of time is great, being 200-fold for 
I the extreme cases. This is due, according to the 
authors, to the different ease and degree of emulsifi- 
cation of the various oils. In saponification, as in 
other related fields, reactions are supposed to take 
place at the interface between oil and water and not 
m either phase, and hence the pnmaiy factor is the 
development of this interface, which is favoured by 
emulsifying agents and by the degree of readiness of 
the oil to be emulsified. Free fatty acid m the oil 
increases the readiness to emulsify. Apart from 
castor 0x1, ^ece is a relation between lodme value 
and rate of saponification, unsaturated oils being 
slower fban saturated. Multiple double bonds in the 
oarbon oham seem to inhibit saponification more than 
smgle ones such as oleate radicals. There is no rela- 
tion between the emulsifymg power of a soap and the 
mulK^ility of the corresponding oil. 
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Water Power Development 

\ NOTABLE ^tPll in the fle\eI(i])mont ol (’ariculian 
\\4ite! pnwei’ re'-ouree'S has heen taken in 
the iiuniffiiration by His E\eellene\ the Ooxernor- 
Ooneifll ot ( on>triu‘tioiial opeiatiuiis for the power 
house uluch is to be erected b) the Beauharaoib 
Power Corporation just abo\e the shores ot Lake St. 
Louis, near the village of Beiuiharnnis 

The scheme includes a canal tor the diversion of the 
water of the St Lawrence Ri\ er for pow er production 
and also for navigation puiposes This canal, work 
on which has been commenced by the formation, 
simultaneously, of two dykes at Valle>’field, when 
completed, will have a depth of 30 ft., which will be 
sufficient to accommodate the largest vessels now^ 
navigating the Ureat Lakes The power station will 
lit ih&e the 83 ft. fall in the St Law rence River between 
Lakes St. Francis and St Louis, which he just above 
the cit} of Montreal It is elauned that it will ulti- 
mately become the largest hydro-electric generatmg 
station in the w’orld. 

The present programme is to provide a develop- 
ment of 200,000 horse-power by Oct. 1, 1932, but it 
will be passible to increase this figure, which is the 
minimum limit, to 350,000 h p by the same date, if 
so required, and a primary objective of 500,000 h p. 
has been decided upon by the executive officials of 
the organisation. The extent of ultimate develop- 
ment will depend on the quantity of water permitted 
to be divert^ from the St. Lawrence. The company 
has, at present, been conceded the right to divert 
40,000 cusec (cu. ft. per sec.) Across the nver on 
the left bank, the Cedar Rapids installation of the 
Montreal Light, Heat, and Power Consolidated is 
generating 200,000 h p. from a head of only 32 ft. 

If this water were diverted through the Beauhamois 
Canal, it is claimed that there would be a threefold 
economy and that nearly 600,000 hp could be 
develops. It is stated, furthermore, that an ultimate 
development of two million h.p would be possible 
if the whole of the water in the St. Lawrence channels 
were diverted through the canal. 


in Canada and Malaya. 

In the meantime, the project in hand iinoli;o> the 
expenditme of 16,000,000 dollarb on the canal and a 
total expenditure estimated at 65,000,000 dollars for 
the installation of 500,000 hp During the next 
three yeais the countryside on the south bank of the 
St Lawieiice from Beauhamois to Valleyfield will be 
the scene oi constructional operations "ot consider 
able magnitude among enteipnses m the histoiy of 
Canadian w ater pow er development 

In the Metropolitan Vickers Gazette for October 
there is an interesting account of the Peiak Ri\er 
hydro electric scheme which is being erected in the 
Federated Malay States and wull be opened next j ear. 
It illustrates some of the difficulties that have to be 
overcome m setting up one ot tlie latest products 
of engmeermg skill m the Far East The photo- 
graphs shown of 66 -kilovolt overhead wires and sub- 
stations are very similar to corresponding systems in 
Europe 

The mam supply station is a hydro-electric one 
situated on the west bank of the Perak Riv er, sixty 
miles north of Malim Naw'ar It is the mam supply 
station but it works in parallel with a steam station 
All the outdoor substation structures are flood-lighted 
at night Double parabolic reflector type projector 
lamps are fitted on the top of steel poles fifteen feet 
high. The only objection to the lighting is the fatal 
attraction it has for the many insects with which the 
country abounds. The crowds of flymg beetles round 
these lamps sometimes alarm the superstitious watch- 
men. The working of the whole system is almost 
entirely automatic The Cambridge Instrument Co. 
has supplied the temperature mdicators and alarm 
equipment for the whole scheme Thermocouples 
are provided, the temperature of the cold junction 
bemg kept constant by a thermostat. Chmese, 
Indian, and Malay native workmen were employed. 
The atmosphere compelled attention to all flesh 
wounds, but the iodine treatment caused the natives 
to flinch, although they would cheerfully cauterise a 
wound with a lighted match. 


Conversion Tables for 

pROF. PIO EMANUELLT, secretary of the Vatican 
^ Observatory, has just published an extensive 
table for the conversion of Right Ascension and De- 
clination into galactic co-ordinates, which forms an 
appendix to vol. 14 of the Piibhcatwm of the Ob- 
seri atur> 

The author gives a summary of the various posi- 
tions of the iiortli galactic pole as determined by dif- 
ferent autliorities, and decided to adopt Newcomb’s 
value (slightly modified), rather than a combination 
of different values. The adopted position of the pole 
for the ecpiinox of 1900 is R A. 191 -T, North Deck 
28 *8“. It iis withm half a degree of Heis’s position. 

In reducing to galactic co-ordinates, a zero of galac- 
tic longitude must be selected Most authorities up 
to the present have adopted the intersection of the 
galactic equator with the equator of 1900 This is 
op^ to objection since the eijuator changes greatly 
owing to precession, and the equator of 1900 would be 
very inconvenient m distant epochs m the future. 
D»* Inaei suggested using the galactic longitude of 
tint aolur a^x, which is assumed to be R.A. 270®, 
Nrarib Bed. 30®, for the equinox of 1900. This is the 
value adopted in the tables, ^though the author points 
out that me Interaational Astronomical Union decided 
both m 1925 and in 1928 that the star Alpha (^gni 
should be taken as the mm of longitude. It has the 
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Galactic Co-ordinates. 

double advantage of bemg close to the galactic equator 
(distance one degree) and of having almost insensible 
proper motion Further, it is a definite and brilliant 
pomt, whereas the solar apex is invisible, and is 
uncertain by a few degrees ; moreover, it is 22® from 
the galactic equator However, the table can easily 
be ^apted to give longitudes from Alpha Cygni, 
it is only necessary to subtract (not add, as erroneously 
stated both on p. xv and p. xix) the quantity 27-9® ; 
another erratum in the tables is that this correction 
is stated to vary with the epoch ; it is constant and 
independent of precession. The correction to reduce 
the longitude to the intersection of the galaxy with 
the equator of 1900 is ■f23'6° ; with the equator of 
2050 it is + 23 8®. 

The tables give I, b, the galactic longitude and 
latitude, to the nearest tenth of a degree for eveiy 
ten minutes of time m R.A. and every degree w 
declination. There is a supplementary table for everj 
minute of R.A m the neighbourhood of the galactae 
poles. Attention should be paid to the short list ^ 
errata at the end of the tables. 

Rev. J. G. Hagen, S J., the Director of the Obaervar 
tory , contributes a preface, m which he notes that tbi ^ 
tables will be applied to oJoUin the galactic oo-ordmi^' 
of the nebula observed by him ; they will be iBapfH 
on an equal-area projection, 
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Rice Grass and Land Reclamation, 

rpHE economic pobsibilitiets oi Spartina Townsendii, 
J- commonly Icnown as rice grass, are described 
111 an illustrated booklet issued bj the Mmistry of 
Agriculture (Miscellaneous Publications, No 66, {nice 
Id ) The gi’ass, a tall rhizomous, deep looting plant, 
occurs on maiitime muds and uas fiist lecorded m 
England on the Southampton salt marshes m 1870 
Its spread along the south coast has been very rapid, 
from fifteen to twenty, years being usuallj suihcient 
tor the conversion of waste land into contmuous 
meadow Propagation is effected by heed or trag- 
ments ot runners 

The value ot Spartma lies in the fact that it ib 
particularly siutable for land reclamation and pro* 
teetion, and at the same time can be used for teedmg 
to stock The grass, owing to its extensive under- 
ground system, has the property of binding the mud 
m which'it grows, and with the help of siltmg bungs 
about a rise m the level oi the land. Valueless mud 
flats can thus be brought into use, and sea walls or banks 
protected from erosion by consolidation of the mud m 
front. As food for stock, Spartina offers gi’eat possi- 
bilities. All farm animals eat it leadily, whether cut 
fresh or as hay, and since it remains on its root 
throughout the winter, it forms a convenient reserve 
food 

The composition of Spartina, apart from rnmeraJ 
matter, is somewhat similar to good meadow hay, and 
prelimmary feedmg trials showed it to be fully 
digestible to sheep 

Experiments are in progress at the East Anghan 
Institute of Agriculture to determine the best way of 
mtroducmg and growmg Spartina, particularly with 
the view of feedmg it to stock The question as to 
whether it can be used most profitably fresh, or as hay 
or silage, are amongother problems under'investigation. 

Although sufficient time has not vet elapsed for any 
definite results to have been obtamed from the 
experimental plantings m Essex, the growth appears 
entirely satisfactory, and there is every prospect of its 
proving valuable to the farmer. In other countries of 
temperate climate Spartina also grows readily. The 
natiual spread of the plant along the coast of France 
has been most impressive, and cuttmgs exported from 
Poole Harbour for experimental planting on the muds 
of Holland have rapidly become established. The 
plant seems likely to prove of inestimable value m the 
solution of the ever-present problem of land reclama- 
tion and protection m the latter country. 

A feature that must not be overlooked when plans 
for the mtroduotion of Spartina to an estuary are 
contemplated, is the mevitable reduction in the flow 
of tidal water when the plant becomes established 
In certain circumstances this might adversely affect 
navigation or land dramage. Apart from this, how- 
ever, the economic possibilities of Spartina appear 
very promising. 


University and Educational Intelligence. 

Cambbidob -- 0. F. A. Pantin, of Trmity and 
Christ’s Colleges, has been appomted University 
lecturer m zoology for three years. J. E E. Craster, 
of Downing College, has been appointed University 
lecturer m geography for three years. 

Dr. P. P. Bowden has been elected mto a fellowship 
at Gtonville and Cams College. 

Rbseaeoh scholarships for the encouragement of 
woA in sanitary science are being offer^ by 
CrooeiB Company. The soholafships are of the value 
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ot £300 a jear, )»lu> an allow anr-e tui appaiatus and 
other expeiibes, and aic tenable tor one vear, with 
possibihtj of miew al loi tu o oi tlnee v ears Applica- 
tions must be rec-eued b\ the C'leik to the Grocers 
Corapanj , Grocers Hall, E C 2, hetoje the end of April 
next ^ 

Biekbeck College, which has since 192U enjoyed the 
status of a school of the University oi London, has 
sent us with its Calendar for 1920-30 the fiist annual 
Haldane memoiial lectin e, dehv ered last ilay by Lord 
J ustice fciankej The gov ernoi s of the College resolved, 
on the death oi Lord Haldane, who had been its pre- 
sident iiom 1919, tu institute this annual memorial 
lectuie in his honour, and the first ot the senes is 
devoted, appiopi lately, to an estimate of Ins work as 
lawyer, statesman, and philosopher, and the meanmg, 
object, and value of the adult education movement 
winch he did so much to tester. 

The annual confeience of the Geographical Associa- 
tion will be held on Jan. 2-6 at the London School of 
Economics, Houghton Street, London, W C 2, under 
the presidency ot Sir Henry Lyons, who will deliver 
his address on the first day of the meeting. The 
programme includes discussions on the physical basis 
of geography m mdependent schools, to be opened 
by Mr. B. B. Dickinson, geography and the trainmg 
of teachers, to be opened by Mr. T Herdman, and 
lectures by Mr. H. E. Raynes on the raortahty of 
Europeans m equatorial Africa, by Colonel H 
L. Crosthwait on air survey, by Sir John Russell 
on agricultural developments in South Africa, and 
on national parks by Dr Vaughan Cormsh. The 
week-end will be devoted to an excursion to Norwich. 
The president-elect of the Association is Mr B. B. 
Diekmson On Jan. 2-4, a publishers’ exhibition of 
books, maps, and geographical appliances will be 
open for the use of those attendmg the conference. 

University College, London, announces m its 
Calendar for the current session numerous post- 
graduate courses of lectures (open to students of 
other London colleges under the mter-eollegiate 
scheme) and facilities for research m its faculties of 
arts, laws, science, medical sciences, and engmeering, 
and m the Bartlett School of Architecture. Among 
recently developed departments of w’ork m the College 
IS that connected with the Ramsay Laboratory of 
Chemical Engmeermg Here the bulk of the work 
will be of a research character and directed towards 
the elucidation of industrial problems The Calendar 
contains a list, running to 28 pages, of original papers 
published durmg the past year m the various depart- 
ments, the most prolific of which is the departoaat 
of physiology and bio-ohemistry, which was raiqpon- 
sible for fifty-three original papers. Ammg vctonin- 
ous appendices appears Sir Gregory Foster’s annual 
report for 1928-29, a year noteworthy m tine hi»^ 
aUke of the 6)11^ and the UnivwMty as that in 
which statutes giving effect to the new oonstitafcion 
of the University were sealed and the new Umvwrsity 
Court and Collegiate Council were established, and 
the Calendar contains, very appropnately, an eloquent 
tnbute to Lord Haldane’s services to University edu- 
cation in general and the University of London in 
particular. “ No man of his own or any other genera- 
tion ”, said Sir Walter Moriey Fletcher in recounting 
those senuoee in the course of his address to the 
as^mbly oi fte faculties of July 4, “ has done more 
to promote the growth of University education m 
this oount^.” University College, having enjoyed 
for twenty-five years the leadership of Sir Gre^ry 
Foster, wul shortly welcome his successor, Mr.^ Allen 
Mawer, who is to take over its admmistration as 
Provost on Jan. 1, 1930. 
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Calendar of Patent Records. 


December 14 , 1688 — Oii Dec. 14, loStS, Aliialiam 
ThcMUt was muiitcil a {tiujlegc tui 3(1 ^oals bj, 
Lnub \l\ ' tie tajie seal, a re\clusi(»ii do tuns autres, 
(lf‘ labjiquer ob bon leur seinbleia, iks glace** de 
soixciiite iKiiicch de liaiit, hur (iiiai'dtite pouces de large, 
et de toute'< autre*, hauteui*. et lai gears au dessus, 
. et pour cot effet se ser\ 11 seulement des machines 
que lodit Thevait a inventees”, on condition that a 
description of the process be presented withm three 
months. Thevart set up his factory first in the 
Faubourg 8 t. Antoine and later at St. Gobam, where 
large sheets of glass wore cast in 1693, the fiist four 
pieces being presented to the king In England the 
first large glass sheets were manufactured by the 
t'omjiauy of British Cast Plate Manufacturers, formed 
in 1773, m a factory at St. Helens, Lancashire 
^ December 15 , 1883 —It was Gottlieb Daimler who 
first realised the importance of high piston speeds for 
the mtenial combustion engine, anil the motor-car 
industry really dates from his patent, which wa.s 
applied foi in Germany on Dec. IS, 1883 His first 
engine-- a four-stroke engine running on benzene— 
was built into a bicycle, ■which was driven for the fii*.t 
time m November 1886 in the streets of Cannstatt. 

December 16 , i 835 .~Henry Booth, one of the chief 
promoters of the Liverpool and Manchester Railway, 
and the first secretary of the Company, iinented tlie 
common screw coupling for railway a. It w as adopted 
by his company and ha.s continued m use to the 
present day. His patent, dated Dee 10, 1835, for 
“an improved method of attaching railway carnages 
together for the purpose of obtammg steadiness and 
smoothness of motion ”, probablj was for this in- 
vention, but no hpecifloatioii was enrolled and the 
patent became void within two months of the grant 

December 20, 1 822.— The first ‘ evershariJ ’ pencil was 
patented in England by John Isaac Hawkins and 
Sampson Mordan on Dec 20, 1822, with the title 
“ Improvements on pencil holders for the purpose of 
facilitating writing and drawing by rendemig tlie 
frw^uent cutting of the points unnecessarj'.” The 
projection of the lead was governed by screw mechan- 
ism within the pencil holder 

December 21, 1612.— The patent granted to Joseph 
lusher, Warner Rich, and Godfrey Devette, on Dec. 
21, 1612, for a new engine fur supplying water to 
cities and towns and private houses, etc , contains a 
[irovision that a nuxlel of the invention is to be 
Mipphed within one month from the date of the grant, 
and fiiruKshes an early example of the official require- 
ment ot a desciiption of the invention as a condition 
of the grant, iiir Hugh Myddleton’s patent for the 
supply ot w ater to London was granted in the previous 
May, and this may have been the cause of the insertion 
of the jiroviso m tlie later gi'ant, 

December 21 , 1736 -Jonathan Hull's patent for 
his “ machme for carrying vessels or ships out of or 
into any harbour, port, or river, against wind or tide 
or m a calm ”, was granted on Dec 21, 1736 Hull 
proposed to use a Newcomen engine to propel a tug- 
l^t, by means of a stem paddle wheel operated 
torough rope gear and pawl and ratchet mechanism. 
P*® were presumably not successful, but 

m publish^ m the following year a book descnbmg 
^ wvantion, which may have .stimulated the later 

DwwUr 21 , 1802 — ” Tatham’s Clumps”, which 
wm intwloeking fencks for building circular structures 
w oolumns, pipes, etc , were patented by 

William Tatham and o4ers on Dec. 21, 1802. The 
bri^s yrm made at the works of Scott and Clarkson, 
at Hackn(^. ’ 
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Societies and Academies. 

London 

Royal Society, Dee 5 — F A. B Ward, C E Wynn 
Williams, and H M. Cave The late of emi>bioii ot 
alpha particles ti om rad mm A new type of eleon leal 
counter was used m whicli the whole dt the ampliJica 
tion IS produced by fcriode vah es The aniplifioation 
was linear, so that the counting of a-rays was uik1i& 
turbed by the presence of p raj s About 5U0 pa? tides 
per minute could be counted. The rate of enushiou 
trora radium determmed bv countuig about lUi> 
a-particles was 3-66 •< IQi® a particles pei set per gm, 
of ladium. — E J Williams and F. R, Terroux.* 
Investigation of the passage of last beta paitielet! 

I through gases The primary ionisation tor beta 
I particles ot 0*5-0 9 of the velocity ot light, determined 
! in the WiKon cloud chaml)er, appears to approach 
limits of 22 ions per cm m oxygen, and 5 10 ns per 
cm in hjxlrogen. Variation with velocity ditiers 
ajipreciabh from that predicted on classical theor\ 
Fiom the frequency of branch-tracks, the magnetic 
moment of an electron seems considerably less than 
a Bolu- magneton. Momentum appears to be con- 
served m branch collisions ~R. J. C Howland. On 
the stresses m the neighbourhood of a circular hole in 
a strip under tension The problem is solved bv 
successive approxunation for the case m -which the 
stress-system is sj^mmetnoal both about axis of strip 
and about perpendicular diameter of hole General 
formulae are given expressmg each approximation m 
terms of the precedmg The coefficients of the trails 
formation depend upon transcendental integi’als which 
are estimated numerically and coefficients are then 
tabulated When the ratio of diamerer of hole to 
diameter of stiij) does not exceed 0*5, greatest stress 
at boundary of hole is nearly 4^ times tension at in- 
finity. On the edge, tension rises from a minimum of 
less than | of applied tension at point nearest to hole, 
to maxima, not much less than twice applied tension, 
at about one-third of width of strip on either side of 
central section. On the axis, disturbance due to hole 
becomes inappreciable at a distance from centre of 
hole equal to about 1 J times width of strip. 

Geological Society, Nov 20— D. Williams* The 
geology of the country between Nant Pens and Nant 
Ffrancon (Snowdonia) The general stratigraphical 
succession is given The topmost Cambrian beds, 
the Ffestmiog or Lingula Grits, are of shallow-water 
origm. They are faulted agamst blue-black slates, 
probably of Lower Llanvini age. Upwards, the 
^ates pass into the paler Llandeilo slates with 
Glyptograptus teretiusculus, at the top of which occur 

Talgau lavas apparently belongmg to the Glyder 
Fach-Capel Curig volcanic suite. These earliest 
flows are notably sodic. The Snowdon Volcanic 
Suite 18 essentially composed of potash-rhyohtes and 
rhyolite tugs, succeeded, near the Devil’s Kitchen, 
by pumice-tugs and flows of andesitic or basaltic 
character. The Upper Rhyohtic Senes of Snowdon 
itself 18 here absent. Two large acid plutonic masses, 
Moel Perfedd and Bwlch-y-Cywion, are believed to 
represent the denuded plugs of the vents from which 
the Lower Rhyolitic Senes was extruded. Both th® 
foldmg and the cleavage, which strike approximat# 
north-east and south-west, are attributed to Oslo* 
donian earth-movements, the cleavage followaf 
cWy upon the folding, but precedmg the fauhaa|[- , 
Cleavage-fans’ are conspicuous, two ‘synclJnei’ 
wmg separated by an ‘ anticline There appears I# * 

M no evidence in this area of the post-meavsfli; 
thmting observable on Snowdon.— BeebyThonw#* 
The Upper Istuarme series of Northamptonahire 
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northern Oxfordshire J W Jucki, in 1867, gave the 
name Upper Estuarine Series ’ to a series of variable 
heils, largely variegated clays containing abundance 
oi \'egetabre matter of probably freshwater origin, 
interspersed with brackish watei beds and with dis- 
tuictly maiine beds The author in 1909 recognised 
an ‘ Upper Estuarine Limestone eommonlj a water- 
bearing bed in the midst of the senes This bed 
dindes the series into three parts, on which additional 
information is given In northern Oxfordshire, be- 
tween certain mferioi oolite limestones or white sands 
(tlie time-equivalents of the Lincolnshire limestone ’), 
or ferruginous sands (the equualents of the vaiiable 
beds of the Northampton sand oi even of the iron- 
stone series) below, and the great oolite limestone 
above, oeeuis a series of beds which in various paits 
physically, and in others paleontologically, agi'ee, as 
does the complete set in sequential position, with the 
Upper Estuarme Senes of Northamptonshire The 
Northamptonshire and Oxfordshire sections on this 
geological horizon are thus more definitely correlated 
In Part 2 of the paper it is shown how the extended 
classification of beds can be used for identifying un 
conformities due to earth-movements developed at 
different times. 

Lmnean Society, Nov 21. — M J. Godfery , The 
pollination of Gephalanthera, The three British 
species can be cross-pollinated by insects, though 
there are no viscid glands to attach the polhnia An 
msect retreatmg from the flower becomes smeared 
with the viscid secretion of the stigma, which then 
picks up the pollima projecting from the anther — • 
E. B. Poulton • Recent observations on snake-hke 
caterpillars which throw light on a statement in H. W. 
Bates’s classical paper on mimicry. Bates was 
probably referrmg to a Sphingid larva which deceived 
him by the reduction of the caudal horn to a mere 
hump in the final stage The two larvae, Lmcor- 
hampha tnptohmus Cram and L ormtua Rothsch , 
behave exactly as Bates described, and bear their 
terrifying eye like marks on the ventral surface — 
S. K. Montgomery • Report on the Crustacea Braohy- 
ura of the Percy Sladen Trust Expedition to the 
Abrolhos Islands under the leadership of Prof W, J. 
Dakm, D So., F L S , m 1913 ; along with other crabs 
from Western Australia Of 57 species and varieties 
in the collection, there are 8 species and 4 varieties 
described as new ; and a new genus is suggested to 
contam one of these, along with Qrapm inornatm 
(Hess) and Brachynotus octodentatus (Milne-Edwards) 
The Braohyuran fauna of the Abrolhos Islands is 
more nearly related to that of the north of Australia 
than to that of the south and southwest The 
Nmety Mile Beach, north of Broome, has divided the 
lOTachyura into a northern and a north-western group. 
The relative absence of the Oxystomes both from the 
western and the southern groups is noted. 
The Braohyuran fauna of Australia as a whole, and 
of the south of Australia in particular, vanes con- 
aaerably from the general homogeneity of the Ihdo- 
Pacinc. * 

Physical Society, Nov 22.— D. P. Dalzell . Heavi- 
Mde s operational method, The method of treatment 
WMrporates the views of the late T. J. FA. Bromwich 
’nth those of J R. Carson, and is identical with that 
wonted by Van der Pol It involves unrestricted 

of complex integration as employed by Bromwich, 
w thus avoids such uncertainties as arise from the 
^ of operators denoted by incomplete symbols. 

meory of mtegration provides a complete ex- 
all the aspects of Heaviside’s method of 
differential equations — E. T. Hanson ; The 
^yoaoucal theory of resonators. The theory of the 
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small resonator vith neck commiuiicating with tlie 
open air depends upon the assumption that the air 
within the neck may be tieated a', au muompresMble 
fluid The theoiy b extended tu include gcneialh 
necks of variable cross section -E C Atkinson . 
Escapement errors of pendulum clock Piof. .Samp- 
son’s theoiy of maintenance b applied to finci equatioiB 
lor the errois ol rate caused by changes m intemsitv 
and limits of the impulse and' in Inction oi movmg 
parts of the impulse mechanism For the Cottinsham 
clock, rigidity of the stops limiting the impulse b the 
most important point m design The equations aie 
also given ioi the dead beat escapement and show 
that woikmg conditions which are good so lar as 
liietion IS eonceined aie bad for baiometnc changes 
The method used lor computing ‘remote erroi in 
these cases must be modified when the inert la of the 
impulse mechanism is appieciable as in the Hliortt 
clock. 

Dublin 

Royal Irish Academy, Nov 11 —J J Nolan and 
J. G. O’Keeffe: The ions produced by discharge at 
hquid surfaces Chattock’s method is used to deter- 
mme the mobilities of ions produced in discharges at 
water and alcohol surfaces. The ions are of the same 
character as those produced by discharge at metal 
pomts or by the ionising radiations. The observation 
of Tyndall and Phillips, that m am saturated with 
n-butyl and n-amyl alcohols the mobility of the 
positive ion is greater than that of the negative, is 
confirmed.— Miss A. L Massy • The Mollusca of the 
Insh Atlantic Slope. The Mollusca (other than the 
Cephalopoda, Amphmeura, Pteropoda, and Hetero- 
poda and Nudibranchia) taken by the Fishenes 
Branch of the Department of Agriculture, Dublin, 
on the west of Ireland smee the year 1900 r the area 
covered is between lat 49° N. and lat 56° N. 
Records east of the Fastnet Light, Co. Cork, have 
I been excluded and the western boundary is the 
1500 fathom Ime. Many rare deep-water species 
have been captured. 313 species are enumerated, 
and under the fossil distribution will be found many 
records from Irish and Scandinavian sources not very 
accessible to students of the group. 

Paeis. 

Academy of Sciences, Nov 4.— Eugjine Slutzky : 
The extension of the theory of penodograms to 
series of dependent quantities. — B. Demtehenko . An 
mverse problem to the problem of Dmchlet.— Henri 
Cartan : The zeros of the Imear combinations of p 
given integral functions — Georges Valiron : Mero- 
morph algebroid functions— A. Markoff, jun. : 
Nearly periodic movements — E. G Barrtllon ; Con- 
cemmg discs rotating in a fluid — R. de MalJemann . 
The calculation of the atomic frequencies m soli<to, 
Tlie formula of Lmdemann rests on the hypotheas 
that at the melting-point the amplitude of the atomic 
vibrations should be equal to the mean distance of 
the atoms. From the author’s calculations this is 
mexact, and the ratio is smaller than unity, 0 06 for 
aluminiuTn, silver, gold, platinum, copper, iron, nickel, 
cobalt; 0*08 for we alkalme metals; and 0*04 for 
liquid mercury. This ratio is practically equal to 
the product of the coefficient of expansion and the 
absolute temperature of fusion.— Albert Turpam and 
Michel Durepaire : The eleotno charges developed in 
oertam amorphous dielectrics under the action of 
pressure. Tha phenomenon is exhibited by ebonite, 
paraffin, glass, and especially by crejie rubber. A 
diagram is given showing the electrical charges pro- 
duced in rubber as a function of the pressure, — 

E. Pierret: A new mode of receivmg ultra short 
[electric] wav^, 10 cm -18 cm. wave-length —i. 
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Jolland The conductnity of solid salts at high 
temperatures — G. Bruhat and R Legns • The 
absorption of aqueous solutions of tartaric acid and 
of alkalme tartrates — P. Vaillant . The absorption 
spectrum of cobalt chloride and its vaiiations. Six 
solutions of cobalt chloride were studied, the first 
pair m water varying in concentration, the other four 
at the same concentration but in \arying solvents 
Analysis of the results showed that the ion Co"*^ acted 
throughout as the only absorbing agent, its activity 
varymg with the concentration and with that of the 
other ions in the solution — R. Gindre A pheno- 
menon of atmospheric optics —Jean Thibaud and 
Jean J Tnllat: The diffraction of the X-rays m 
various substances, principally in liquids —A. Grum- 
bach and S Schlivitch . The r61e of the atmospheric 
oxygen m photoelectric batteries with coloured 
liquids —-A. Soutane and Mile. M. Dupin The slow 
evolution of mixtures of colloidal solutions resemblmg 
anaphylactic effects.— M, Bourguel and Mile. V Gredy ; 
The selective action of a hydrogen catalyst A study 
of the addition of hydrogen to phenyl acetylene with 
colloidal palladium as the catalyst. The determma- 
tion of the velocities of hydrogenation shows that the 
reaction takes place in two distmct stages, first the 
production of phenylethylene and then the formation 
of the saturated hydrocarbon. The reaction velocities 
of these two stages differ considerably, and if, after 
the complete conversion into phenylethylene, the 
reaction velocity for the second stage is reached, the 
fresh addition of phenylacetylene to the mixture re- 
establishes the velocity of the first stage— Albert 
Portevin and Pierre Chdvenard . The influence of the 
fineness of structure at the time of anneahr^ ^y 
cast irons —Dumanois and Mondain-Monval ' 
direct oxidation of hydrocarbons by the air. A closed 
bomb contammg pentane and air under pressure was 
maintained at various temperatures between 80° C. 
and 230° C., portions being withdrawn from time to 
tune and tested for carbon dioxide and for aldehydes. 
It was shown that some degrees below the tempera- 
ture of spontaneous inflammation, chermcal reactions 
were taking place in the mixture, heat bemg dis- 
engaged and carbon dioxide and aldehydes bemg 
formed Similar results were obtained when the 
pentane was replaced by other hydrocarbons {hexane, 
heptane, octane).— G Dupont and J. L4vy: The 
auto oxidation of abietic acid.— Georges Darzens ; The 
condensation of the chloride of dimethylacrylie acid 
with benzene; dimethylvinylphenyl ketone as a 
product of the reaction. This reaction does not give 
the hydnndone which might be expected, the reaction 
stopping at the first stage, dimethylvinylphenyl 
ketone, CjHj . CO CH =C(CH 3)2 —Maurice Nicloux . 
The micro estimation of carbon and the estimation of 
this element m arable soil A modification of the 
method described m earlier communications avoidmg 
the use of a microbalance. — C. P. Nicolesco The dis- 
covery of the Cenomanian in the valley of Ganzevtlle 
(Seme tnfeneure).— Pierre Lesage . Continuation of 
reaches on precocity and its heredity in Lepidium 
w*wwn.-— M. Bndel and J. Rabatd : Variations in the 
composition of new branches of Amelanchier mdgaris. 
Determinations of the ameliaroside in the fresh 
bfffc&cim showed large variations from month to 
! no roftsooB for this variation can be assigned 
FSex and Et. Rosella ; Contributions 
of the Ptihn of wheat — J. Magrou, 
liil* li iterita, and P. Reiss : Action at a distance 
tMrjmi ficInRt tiao development of the egg of 
Cbcucroun . The hypothesis of 
imtogetie^ Blanchetiire ; The pepsin 

tiwefe %diTOlly»iB of the gUadki of wheat in 
their remte wii {|w ImrniMm. of the diaoipipera- 
zmes. 
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Brussels. 

Royal Academy of Belgium, April 13 — Th. De 
Bonder The mvariantive theory of the calculus of 
variations (4)— Oct Dony (1) An e\perirrietital 
contribution to the study of heating and uf electric 
furnaces. The author replaces platinum, or i efractor\ 
alloys such as nichrome, with soft iron of Urge cio4 
section, up to 6 mm diametei for cylindrical wires. 
The currents employed were of the order of 200 
amperes, and with suitable heat insulation, tempera 
tures of 1150° 1200° C could be maintained for long 
periods Examples of laboratory applications of 
these furnaces are given — (2) The reduction ot zinc 
oxide by gaseous carbon monoxide at atmospheric 
ressure and at high pressures The electric furnace 
escribed above has been applied to the reduction 
of zme oxide in carbon monoxide at 1100°-1300° C — 
D. Pompem An mtegral property ot functions of 
two real variables.— Jean P Bosquet Some fimda 
mental formulse of the mvariantive theory of the 
calculus of variations —Louis van den Berghe Ob 
servations on the sense of smell and on the mechanism 
of the olfactory currents m some Teleostians. The 
detailed study of five species, with ten illustrations, 
IS given The sense of smell vanes greatly in different 
forms ; Blmmus pholia finds its prey both by sight and 
by smell, whereas Cottvs bubahs does not use the sense 
of smell — Maury Report of the geodesic section of 
the Institut Cartographique Militaire — Lucien Go- 
deaux: The fundamental curves of birational trans- 
formations of space.— Andrd Grosjean • The discovery 
of a horizon with marine fauna at the Limbourg- 
Meuse coal mme at Eysden (Belgian Campine). 

May 7.— G Cesiro The directions of extmction 
of an ensemble of two parallel crystallme plates, 
placed, m monochromatic light, between a fixed 
polanser and a movable analyser. The conditions 
necessary for the existence of extmction positions. 
The fictitious spherical triangle from which these 
relations can de deduced —Cl Servais; Thegeometiv 
of the tetrahedron — L Godeaux • Pomt correspond- 
ences between surfaces. — ^J Pasteels • Analysis of 
the physiology of the egg of the pholas {Bamea 
<mdi4a).—A. De Waele The influence of carbon 
dioxide on the vernal awakemng of the snail There 
IS an optimum temperature (about 18° C.) for endmg 
the snail’s wmter sleep • for the same temperatures 
moisture favours the awakening, and moist carbon 
dioxide has the same effect. Dry carbon dioxide 
prolongs the hibernation —F, Dacos: A crucial 
experiment for the diffusion of electrons.— E Leloup ; 
The maturation and fecundation of the egg of Sdpa 
fu8%formia — M. Cosyns and R Moens : Note on 
pirao-electnc quartz. Researches on the limits of 
the accuracy obtainable with a quartz crystal utilised 
1 as a frequency standard. The different factors 
capable of modifymg the frequency are studied 
' smgly. The method utilised has the advantage of 
being a zero method, and at present has an accuracy 
of the order of one in 10,000— G. van Lerberghe; 
i The characteristic equation of perfect solutions Mid 
of regular solutions. 

June 1.— Th. De Bonder : The mvariantive theory 
of the calculus of variations (6). — Cl. Servais: 71® 
geometry of the tetrahedron (2) —Lucien Godeaitt t 
The connected points of cyclic mvolutions of ofw 
three belongmg to an algebraic surface.— 
Winants • A generalisation of Fredholm’s equatj^s^, 
P. Swings and FI. Bureau • The mtegration <wJb 
equation of the quasi-Keplerian orbits by the OTjl 
of successive approximations. — G. van 
Mile. G. SchouU; A characteristic eqoattilR 
binary gaseous mixtures. 
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Official Publications Received. 


The \ictoriaii Bush Nuising issociatlon Report and Htatemont of 
*tcmntstoSiithJaneM9 Fp 244 (Meibom ne ) ^ ^ , 

Citv of Belfast New Museum and Art Gallery Piil»li(,.ition 07 Guide 
to Casts of fijeek and Roman Sculpture By 1 A Rithiiiond Pp 2i> 

^^Ssactions and Proceedings oi the Botimoal Society ol Edinburgh 
\(,1 3f), Part 2, Session 1028-20, Pp i\ \\ + fi7 + plates 81J 

^^Air Sstry * Verunautical Beseai ch Gomiiiittae Reports and Memo 
mull ho 1245 (B 81) Fuel Flowmeters ilehigiied to measure Mass 
Flow Bj P b Ken, with Appendices by D Robinson, R J Penn and 
W C. Cooper (I C E iitiO I C E o76 ICE leu ) Pp 21 +,s plates 
(London H.M Stationery Office ) Is net 
The Eoyal Teehiiicsl College, Glasgow Annual Repot t on the One 
Hundred and Thirty thud Session adopted at the Annual Meeting o( 
Gctveiuois held on the loth October I'L’ii Pp 7a (Glasgow) 

John Innes Hortienltuial Institution Conlerencfion Polyploidy held 
at the Inbtitution on January Mtli, Pi2‘), to commemorate the Centenary 
of the birth of the Founder, John i nnes Pp 48 (Jxmdon ) 

Education and the League of Nations being the Report ol the Joint 
Coraniittee of Enquiry into tlie Teaeliing oi the Aims and Achie\ emeiits 
of the League of Nations Pp 2S (London) 

Report of the Second tjuirteily Meeting ol the Ross Institute Industi lal 
AntiMalaiialAdvisoiy Committee, held m the Council Chamber ot the 
Rubber Growers’ Assoeiation, 2 Idol Ijane, E 0 8, on Monday, October 
14th, at 2 30 p M Pp 8 (London Ross institute and Hosptttl for 
Tropical Diseases ) 

Imperial Cancer Research Fund Twenty seventh Annual Report, 
PUS-W Pp, 18 (London) 

(Quarterly Journal of the Royal Meteorological Society Vol 6.7, No 
23'’, Octobei Pp 323 418 (London Edward Stanlotd, Ltd ) 7* Od 
Department of Scieutifle and Industrial Research Building Science 
Abstracts, compiled by the Building Resesioh Station and published 
in conjunction with the Institute of Builders Vol 2 (New Scries), No 
10, October Abstracts Nos 1083 2210 Pp v+851 88b (London HM 
Stationery Office ) 9(i net 

Seventeenth Annual Report of the Director of the Solar Physics Ob 
aervatory Pp 4 (Cambridge) 

Lningstone College Annual Report and Statement of Accounts for 
the Year W28-20 Pp 24 (London Layton, E 10) 

Journal of the Indian Institute ot Science Vol 12A, Part IS i 
Aiiiylaae from /la iiiiu*, by Vinayak Norayan Patwaidhan, ii Bn/ymes 
from the Seeds of r'aMctfpMiiflboNrt 11 ella, by Vinayak NaiajanPatwardhan 
Pp 186 142, (Bangalore ) S annas 

Commonwealth of Australia Council tor Scientilic and Industrial 
Research Bulletin 43 The Bionomics of FaacLiJa hepatm tn New South 
wales and of the Intermediate Host, l.mnea htnmn (Smith) By I 
Clpmes Rosa and A 0 McKay Pp b2 Pamphlet No 18 The Mecham 
Analysis oi Soils, ByO S Piper and H Q Poole 1^ l‘» (Jlelboume 
H J Green ) 

Report of the 7th Congress of the Far Eastern Assoeiatlon of Tropical 
Medicine, British India, December 6th, Kith, 24th, 1927 Pp lii+198 
Central Research Institute ) 

The Journal, Hyderabad Geological Survey Vol 1, Part 1 i The 
Annnal Report for 1837 P of the Geological Survey Department, H E H 
the Niam's Government, with Maps and Sections , ii A History of the 
uolconda Diamond Mines, compiled from all available Sources with Maps 
and Appendices, together with a Reprint from the Transactions of the 
Royal Society of a Paper read In m by the Rt Hon the Earl MarshaU of 
Mgland Pp 1+82 (Lingsuggiir Hyderabad Geological Survey) 2 8 

The Ninety sixth Annual Report of the Royal Cornwall Polytechnic 
C] 0, Parts, Pp xxsi-xl+lST 312+14 (Cam 


^storior U 8 Geological Survey Professional 
wr 164 A Moraines and Shore Lines ot the Lake Superior Region By 
rank Lev erett Pp iv+72+8 plates (Washington, D 0 Govern 
wnt Printing Office) 60 cents 

Commerce Bureau of Standards Bureau of 
ffiS t T 3, No 8, September R P No 99 


Mil. wi’ « ofOxiduing Conditions on Acceler 
Tests, by Henryk RawdonandW A Tucker, 
of of Aberration Diffraction Effects by means 

Sect™, by A H Bennett, RP No 108 Hot Aqueous 
RP nS o’; Steels, byH J French and T B Hamill, 

Jf 1 of Experimental Saggar Bodies according to 

raidatnental Properties, by R A Heindl and I E Mong; RP No 
Bleetrodynaralo Voltmeter, by P. K Harris , R P 
(hWnm Crystalline Compounds of d mannose with 

^ K . R P No 107 A Study of Punfied 
by Royal H Rasch Pp 848 
“'O • Government Printing Office ) 

Bsaart ft? Coastguards and Fisheries Service 

AhSS SLT/‘®^8vies of Egypt for the Year 1927 By Bl Mlralal 
/n Translated from the Arabic by Selim Bff. Khoury 
ftf ' Government Publications Office ) 6 P T 

j^onoia Museum of Natural History VoL 58, Art, 
tte “ Braohyuran Crustacea from the Bay of Panama and 

^ 

the Interior Bureau of Education. Bulletin, 1989, 
Ednoation By Carl A Jessen. Pp 19. (Wash 
0.0, : Government Printing Office ) 6 cents 

Ho.S137,Vol.124] 


U S Department of Agrieulime TVcliuical BulWin No 187 Die 
Patidoia Moth, a Pviiodit IVst nt Wesfrin Puih Foists Bv J E 
PJtte^^on Pp 20 J cents Tsclinical Hulletm No 1 is Studies on 
the Fall Army Worm in the Gull Co,iYt Distriit ot TVx.h B\ R A 
Vickeiy Pp fi4 10 cents (W islungton, U C (Juv eminent Printing 
Olhoe ) 

Scientihe Papers of the Institute ot Physical and Chemical Research 
No 207 The Angular Intensity Distribution of Continuous Xray 
.S^tiiiin By V Sugiuia Pp 2il 2'«) i.j sen Nos 208 ‘DJ, 208 
Uber die Alkalicellulose uiid deren Bedeiitung aiif die Herstelliing der 
KiinslseiUe, von Gen itsu Rita tind Icliiir» Sakiinda, 20b On the 
Devi'lopmpiit ot Experimental Methods in Photo Ehsticity, by Ziro 
Tu/i, 211) Photo Elastic Study ni Stress Distnbiitions in the Side 
Flaming of Steel C.ir, by Euo Tii/i, 211 Mechinical Piopeities of 
Snow Layer, hy Miisao Kiiioda , 212 A New Design of Cathode Ray 
Osnllogiaph ami its kpphcations to Pie/o Electric Measuiements, by 
Sliumpd Wataiubc, 2li Study on liiijnct Test by Jleans of Piezo 
Elfctiicity ind Catlmde Ray Oscillograph, by Shumpei Vi.itanabe Pp 
il2+14pht(s iiuyen (T./kyG Iwanimi Shot* n ) 

I'uhlikatioiier og inindie MediielilsHi fia Kobenhavns Obsenatonum 
Nr no Fiiinicln /iir gt naiier ten Sliuunqsreclinung in Bahnelemeuten 
Von Bl iigt Stinmgren Aiigewandt aut die Flaneten bJJ Zclima, 'lOc 
(1921 IW), ‘■179 Ilsewd, 108 1 tnuU und 104‘i (l'i2a RB), von 0 Mullep 
NidseiiundE Laiirsen Pp Jo (kobeiihivn ) 

Collection des ttaViiiix chiiniqiies de Tchteoslov aqiiie R^chgee et 
piibliie pii E Aotooek it J Ifrvioiskv Aunee 1, No 11, Novembre 
Pp .i7l <i2b (Plague Rfgia Socictis Scientianim Bohennea ) 

Uiiiveisity ot Illinois Eiigiunring Expeiiment Station Bulletin No 
1'tb An luvestigition ol the Fiiability ot Diffcient Coals By Cloyde 
M Smith Pp jO 89 cents Bul'etin No 107 A Study ot Fatigue 
Cracks in Cat Axles Patti A Report of an Iiivesligation conducted 
by the Engineeiing Expeiiment Station, Univeisity oi Illinois, in co 
dpeiation with the Utiliti.s Research Commissinn By Piof Herbert 
F Mooie, Stiiait W Lyon and Norville J Alleman Pp 30 20 cents 
(Urbaiia, III ) 


South Africa Books, Prints, Paintings and Manuscripts (Catalogue 
629 ) Pp 82 (London Francis Edwards, Ltd ) 

RespiiationAppantusdehigned by Dr E Simonson Pp S (Berlin 
Pnedenau Askania Werke A G ) 

Catalogue of First and Baily Editions, mainly of 10th and 2nth 
Century Authors (No 837 ) Pp 134 (Cambridge W Heller .uid 
Sons, Ltd ) 

01iiistni.i8 Catalogue a Selection ot Books siiiLible for Presentation 
Pp lb (Ixindon Francis Edwards, Ltd ) 

First Editions oi English Literature the Nineteenth Century to the 
Present Day (Catalogue No 622 ) Pp 61) (London Fiancis Edwards, 
Ltd) 

ZeisH Field Glasses (TSSOt) Pp 54 (London Call Zeiss (London), 
Ltd) 


Diary of Societies. 

FRIDAY, December 18 

Association on BcoNOMir Biolomsts (in Botany Lecture Room, Imperial 
College of Science and Technology), at 2 80 -Prof B B Salmon F R 
Petherbndge, M H, Moore, ana others Discuesion on Apple Scab, its 
Incidence and Control _ „ 

Biochemical Sooibtv (at St Bartholomew's Hospital), at 3 p m — H E 
A^er and G A Harrison The Effect of Reaction on the Heat Test 
for Bence Jones' Proteinuria — W H Hnrtley ' Notes on the Deter 
mmation of Iodine In Blood, etc — K V. Thimann The Precipitation 
of the Basic Ammo acids of Proteins by Phosphotungstic Acid -M J 
Rowlands and B Wilkinson Vitamin Content of Gass Seeds in 
Relationship to Manures —A. G Norman The Biological 
position of Plant Materials -D R P Murray and (3, G King. The 
Stereochemical Specificity of Bstorases — H Chick and M H Rcwcoe 
stability to Heat of Vitamin Bj (Anti dermatitis, Aa^ti pellsgr^- 
P K Herbert and M 0, Bourne The Non Glucose RMWiag, o**®- 
stances of Blood, with Special Reference to Qlutathimie.— B W T^n • 
Isolation of Isoleucme from Gliadin—H G Beeves and E T mnbona. 
Some Properties of Dlhydromoetone -J M ® *• 

Peters Observations on the Reducing Substances la Ariaa BIom — 
G Graham The Presence of Homogentislc Acid in the Blood of 
Patients with Alkaptonuria 

Diesel Enoinh Users' Assooution (at Caxton Hallk at A8Ck— W Giw , 
A Form of Coupling for Geared Diesel Engines ter Land and Marine 

RoyalAstbonomioal Society, at 6 —A, N ’ G^jvatiora of 
(Oh 078) U Penei, 1924-29-1 A Krelkea Die Distribution oM^te 
DonbJe Stars along the Giant Series.- J G. Hags^ On the Bignifi 
canoe of BaxendeirsNebulosity.-H Q Tomkins ^ Features of 
the Lunar Orusb, from Photc^pha taken ^ T “v ^ 

Spencer Jones and J W. Jaokson 8t«llw D«termln^ 

Photographically at the Cape Observatory (2iid Il8t).-W S Franks . 
Visual Observations of Dark Nebul® „ . , „ n.™ 

Royal Sociery of Medicine (0]^thaImol<^ Section) (Clinical Meeting, 
at Royal London Ophthalmic Hospital), at 6. . „ , 

Physical Society (at Imperial College of Science and Tahnology), at 6 
-J H Awbery andifr Bter Griffiths Apparatus for Determining 
the Specific Heat of a Material in Powder Form — Dr ^ Demmg i 
On the Determination of the Parameters In an Empirical Formula - 
N 8. AlexaadM’: The J Phenomenon in X Rays 
iNEHTtWON OF EnOWIMNO 

6 80 — Oapt. B. B Peter The Trend of Development in Ballway 

Ro^xS^BTf OF Mbwoinb (Clinical Section), at 6 80. 

Maiaoomjohui* Society of London (m Zoological Department, University 
OidlegB), at 6 
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NSTiTUTioN o^ MrcHASiCAL Enoinbbrs, at 0 —Prof G F Charnock 
Bearings for Poww Sliaftiiig 

'miLB IssTiTUTL (Londoii Section) (nt Chemical Society), at 6 45 ~ 
i E Woodliead Coramereml Application of the New Estenfied Cotton 
Fibres 

smTtmoN OF Locomotivb Bnoineers (North Eastern Centre) (at Hotel 
Metropule, Leeds), at? — W Haigreaves Safetj Vahes 
In, AND Colour Chemists' Association (Jianoheater Section) (at Milton 
Hall, Manchester), at T -Dr Stern Fastness to Light D 0 
Hinslade Some Aspects ot Colour Testing 

lAKCHFsrER ASSOCIATION oi Enoinfers (at Engineers’ Club, Man 
Chester), at 7 15 — N. R Da\is and C R Burch Eiectiio Fuinaces for 
Steel Melting 

Tobth East Coast Institution of Enmnebrs and Shipbuilders (In 
formal Meeting) (at Newcastle upon Tjne), at 715-E Wilson and 
others Is Sea Evperience essential in oidei to become a Good Marine 
Engineer > 

jociETV OF Chemical Industry (South Wales Section) (at St Thomas’ 
Cule, Swansea), at 7 80 — E A Tyler Further Notes on Puie Chemicals 
fONioR Institution of Enoineers (at Royal Society of Arts), at 7 SO — 
Sir Ernest W Moir, Bait Some Engineering Difficulties and how they 
were oiercorae (Presidential Address) 

Lsicestpr Tftole SociEn (at Victoria Hall, Leicester), at 7 80 — 
E J Spurr The Dyeing and Finishing of Hosiery Fdbiics 
[nstitutb of Metals (Sheffield Local Section) (at Sheffield University), 
at 7 30 -Prof F C Lea Physical Testing 
[hstitute of Chemistry of Great Britain and Irfland, at S —Dr 
L H Lampltt The Chemist. ind Commerce (B M Gluukstein Memorial 
Lecture) 

BuoENits Socifty (at Lmnean Society), at 8.— Piof S J Holmes 
General Morbidity 

Royal Institution or Great Britain, at 9 —Miss D. A E Qarrod 
Caie Excavation in the Near East 

Society op Dyers and Colourists (Manchester Section) (jointly with 
Manchester Literary and Philosophical Society Chemical Section) (at 
Manchester) -C Hollins Patent lisw in Relation to the Dyestuffs 
Industry 

SATORBAY , December 14, 

North or England Institute of Mining and Mkohahioal Bnoinberb 
(at Newcastle upon Tyne), at 2 80 —Papers open foi furthei discussion 
—Burnt Outcrops of the High Mam Coal at Newustle on Tym*. B Q 
Carruthera , The Distributiun and Sequence of the Non Maiine Lamelli 
bwnehs m the Coal Measures of Noithumberland and Duiham, Dr W 
Hopkins —To be discussed -Repoit uf an Investigation ot theUndei 
ground Conveying and Loading ot Coal by Mechanical Means 
Britisb Psycholooical Socibcy (Annual General Meeting) (at Royal 
Anthropological Institute), at S 30 —Dr A F Shand The Trust of 
Uvfl.-Di Kardtis Phenomenal Tiling moments 
Physiolooiual Society (at St Thomas's Hospital Medical School), at 4 
— L E Baylisi and A R Fee • The Secretion of Urine from Inner 
rated and Denervated Kidneys Perfused with the Heart Lung Piepara 
tkm - J C Socles and Sir C. S Sherrington An ImprovM Bearing 
the Torsion Myograph —Sybil Cooper and J C. Eeoles The 
Meohinical Response in the Isometric Twitch —A St 6 Hnggett 
Respiratory Reflexes in the Fatus— W A Osborne Intravenous 
AdmiBlstration of Oxygen — L B Winter Lactose Excretion in the 
^rperium and the Isolation of Sugars from Urine and Blood — B N 
Chamberlain The Effect of Endocrine Extracts on the Clioiesterol 
OoBteat of the Suprarenals -Prof H J B McDowali The Effect of 
Carbon Dioxide on Certain Reflex Activities -Proi .1 Mellanby The 
IsobkkHi of Prothrombass from Mammalian Blood -G P Marrlan 
and Dr A S. Pirkes Tlie Relative Amounts of CEatrin Required to 
Produce the Different Phenomena of CEstrus — M Hill and Dr. A. S 
«rk« ’ Sensitisation of the lYegnant Uterus to the Action of 
by the Preliminary Injection of OSstrln -Dmomtratiotm — 
H B Roaf . Is the So called Secondary Excitation of the Retina 
due to Stimulation of the Rodsf-E M Landis and T Lewis ; A Case 
of Rtyiumd's Dlisase Treated by Cervical Sympitliectoray 

MONDAY, Dbcembfr 1«. 

iMmiWTios OF Automobile Enoiheers (Graduates’ Sect on-Informal 
Meeting) (at Loiigliborough College), at 7 
iNsiirurtiiN OF Mepbanical Enoinisrs (Graduates’ Section- Londonk 
ar I — C G E iiali! Caleiilutiug Machines ^ 

Institution or Automobile Enuinefrs (Scottish Centre) {at Roval 
’lei'luiiulCollegt', t{laMgow),at7SO ^ 

iNsTiTurios 01 Eiutrkm Enoinfehs (Scottish Centre) (at Royal 
Tecliniciil CoIIcgi, Glasgow), at 7 30-Di H Nonnder Surges and 
Oierjoltage Phcnoiiieiia on Traiisiiiissioii Lines due to LIglitmiw and 
Switching ItNliirbaiices * 

AROHiTL(TH,at8-M H Baillie Scott and 


WHRITWI AROHiTMTH,at8-M H Baillie Soott tu 

othtiH Debate on Aie Building Jilyp laws distrmtneof Rural Beaiitv 
UAL Sivt'iETv (at Xolian Hall), at S 80 -M A. Spandei 


Rwai.Geoohafhual wi iirn lai .toiian n 
Further Work on the deal Batrier Reefs 
Royal Scwiety of Medicine, at 8 SO -Reception Commander L 
Beriwcchi* Southern Polai Exploiatum 


Society of Chemical Industry (iorkshire Section) (lointlv with 
Institute of Chemlstiy- Leeds Area Stction) (at Medical School 
Leeds), at 7.15— Proi M J Stewart and otlieis Discus'iion on 
Asbestosis and Silicosis 

Institution op Automobile Engineers (Wolv erliampton Centre) (at 
Engineering and Scientific Club, Wolveihampton), at 7 3(i — J Wallace 
The Suppi Spoito Motoi Cycle 

Institution of Engineers and Shipbuilders in Scotland (at 89 Elm 
bank Crescent, Glasgow), at 7 80 -J Small The Piopcrties of an 
Air Steam Mixtuie as a Working SiibsLince 
British Psv cholck.ical Soiiety (Indiistiial Section) (Annual General 
Meeting) (at National Institute of Industrial Psvuliolog}), at 7^0 
(General Meeting), at b —Miss I Lot min Smith, Mi^iN katlitrme 
Pollock, Di H M Veinon, Majui W S Tuckei, and Di M Culpin 
Symposium on Noise 

Sheffield Mitalluri.ical Association (at 198 West Stieit, Sheffield), 
at 7 so —L H Evans The Sti ess stiain Diagram 
Royal ANrHEopoLonic'AL iNsiirurn, at 8 80 — J P Mills A Tom in the 
Oluttigong Hill Tiacts 

li'KDNESDAY, Dlcember 18 

Society of Glass Tlchnoioov (at Science Museum, South Iceiisington), 
at2--J B Murgatroyd The Choice ot Annealing Schedule ba Cum- 
meicial Glassware — L H Milhgen The Strength of Glass eontaimuff 
Cracks— Di J T Littleton and Di F W Pieston ATlieorv ul the 
Stiength of Thermally Toughened Glass 
Royal Meteorological Society, at S-.1 Edmund Clark and I D 
Margary Floral Isophenes and Isakairs —Sir Gllbeil Walker On tk' 
Mechanism ot Tornadoes — B W Bliss A Study ot Rainfall in tlie 
West Indies 

Royal .ST'ATisricAL Socinr (at Royal Society of Aits), at j 1 1 
Geological Society of London, at 6 80 — 0r F Walkei The Genlugy 
of the Shiant Isles 

Newcomen Society for the Study of the History op Engineering and 
Technology (at 17 Fleet Street), at 5 80 —A A Hughes Early Bell 
Pounding 

Gilbert white Fellowship (at 6 Queen Square, W C 1), at 0 Ij —Mr 
Massd Carols (Lecture) 

Liverpool Engineering Society (at 24 Dale Street, Liveipool), at 6.30 
— Capt. R 8 Capon Aircraft Peiformanoe 
Inbtitdtion op Electrical Engineers (Tees Side Sub Centre) (at Cleve- 
land Technical Institute, Middlesbrough), at 7. 

Institution op Automobile Engineers (Graduates’ Meeting) (at Queen's 
Hotel, Bitmmgham), at 7 80 -N Bland Front Wheel Drive 
Institution op Bleotbioal Engineers (Sheffield Sub Centre) (at Royal 
Victoria Hotel, Sheffield), at 7 SO -J F. Oolquhoun Public Stieet 
Lighting, etc 

Folklore Society (at University College), at 8 -H W Howes Some 
Functional Aspects of European Folklore 
Royal Microscopical Society, at 8 — W Wall A Trifoliate Pedieellaiia 
ViKeh%mmiham —F V Welch A Microscope Lamp -J E Barnard 
Note on Dork Ground Illumination 

THURSDAY, December 10. 

Linnban Society op London, at 5 

Royal Sociwy op Medicine (Dermatology Section), at 5. 

Institution op Electrical Bnoineebb, at 6 — Lt Col S E MonUiouse 
and L 0 Grant The Heating of Buildings Electrically by Means of 
Thermal Storage —TON Haldane The Heat Pump— An Economical 
Method of Proaiioing Low Grade Heat from Electricity. 

Royal Photographic Society op Great Britain (Kinematograph Group 
—Informal Meeting), at 7 — L Evelelgh The ZBechrome Process of 
Natural Colour Kmematography 

Institution op Electrical Engineers (Hampshire Sub Centre) (at 
Municipal College, Portsmouth), at 7 SO — G Shearing and Capt 
J W 8 Dorhng Naval Wireless Telegraphy Communications 
Chemical Society, at 8.— Prof A Smithells, H Whitaker, and Mias T 
Holmes The Influence of Hydrogen and of Water Vapour on ttie 
Ignition of Carbon Monoxide —F H BmstallandDr S Sugden ITift 
^rachor and Chemical Constitution Part X IV Tellurium Onrapounds. 
— K. A N Hao Studies in ‘Sbralnless’ Rings Part U The Etieet 
of Transdecalui on the Carbon Tetrahedml Angle — J. N Ashley and 
0 R Haimgton Synthesis of 12 thiol histidine —Puff F L Pyman: 
2 Thiol 4(5) p aminoethyl Qlyoxallne (2 thiolhistamine) 

Institute op Rubber Tpchnologibts (at Manchester Cafe, Manchester). 
—Papers on Reclaimed Rubber 

FRIDAY, December 20 

Royal Photographic Society of Great Britain (Pictorial Group- 
Informal Meeting), at 7 -Determination and Isolation of the Picture 
Junior Inotitution of Bnoinbers (Informal Meeting), at 7 80-W. 

Chains* Line Signalling on the Southern Railway 
Royal Institution of Great Britain, at 0,— Dr E Gammaerts Italian 
and Flemiah Art * A Contrast. 


TUESDAY, Dki'embkb 17. 

Royal Society op Medicine, at 5 80 -General Meeting 
UMUTOTION OF CIVIL EnOIKEEKS, at 6 

at 7 — F, G Rathbone Economy in Steam Plants 
WAi. Pt woowy e Borirn of Great Britain (Seientiflc and Technia 
7.-R p. Batok A PhotowaphlB Study of tfie Soli 

5 1'**”' ThsioUtlon of Jupiter -H Bosenbergei 

^ ®«“OBatratlon of tt 

iNo. 3137, Vot. 12*] 


PUBLIC LECTURES. 

SATURDAY, Deosmbfr 14 

Hobniman Museum (Forest Hill), at 8 80 —Miss M A. Murray Wlfcob. 
craft 

MONDAY, December 16, 

University of Leeds, at 5 16.-J. Gray * Ciliary Movement 
TUESDAY, December 17 

Oardipp Technical Oollegb, at 7 80 -W. 8. Vernon . X Rays 
WBDNESDAY, Deobkmr 18, 

Royal iHsTiTOfli op Pubuc Hialts, at 4.-ITof. E. L. Oollis : Indtiif 
in Relation to P«rto»al and PnbBe Boaltb. 
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The National Museums and Education.^ 

T O-DAY, as at no past juTioil in the In&tory of 
the museums ot (liidt Britain, active and 
I enlightened mmds are ap[i!\ing themselves to 
i review the accomplishments of these institutions 
j and to devise means for their gi-eater participation 
j in the life of the nation In endeavourmg to 
I mterpret the ' museum outlook ’ which loomed 
tlirough this outburst of interest, we alluded m a 
leading article m Natitre (June 29, 1928) to a 
museum feeling in the air Fresh and welcome 
evidence of this spirit is afforded by Part 1 of 
the Final Report of the Royal Commission on 
National Museums and Galleries, to which refer- 
ence have already been made m our columns. 

The whole field of museum activity in Great 
Britam has now been covered The Carnegie 
Umted Kmgdom Trustees, through Sir Henry 
]\Iiers, surveyed the land of the provincial museums, 
and they found a desert, brightened, it is true, by 
occasional oases, but nevertheless an arid country 
which could be made frmtful only by an infinitely 
patient and plenteous imgation, some of the 
streams whereof must be of pure gold The 
Royal Commission, facing another quarter, has 
looked upon the great institutions where are 
housed the nation’s treasures, and although barren- 
ness 18 here replaced by a certam amount of jimgle 
growth— -for the golden streams have been running 
steadily if not copiously for many years— yet 
here also is envisaged in the near distance a 
land of promise towards which the museums 
must strive. 

This section of the Final Report embodies the 
general conclusions and recommendations of the 
Commissioners ; a second section to be issued at 
an early date will contain the findings relating to 
mdividual institutions While the latter, there- 
fore, will fix the milestones along the highway of 
museum progress, to the former we look for the 
finger-posts pointing the general direction of ad- 
vance and indioatmg the objective of the museum 
body as a whole. Three big problems are involved 
m any forward movement— the inter-relationship 
between the national museums and galleries 
themselves, the relationship of the national institu- 
tions to similar provincial bodies, and the share 
to be taken by the national institutions in educa- 
tion. This last lies at the very heart of the matter, 
and its proper solution can be the only means of 


* Royal GommisBion oa Ifational Museums and Galleries. Eina 
Rspoit, Part 1. General Conclusions and Becommendatioitt, dated 
^ September 1929 (Cmd. 8401.) Pp. 98 (London . H,M, StetioBiCT 
Office, 1929 } 2s, net 
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enabling the museums to play their due pait m i 
the life of the nation. 

That lack of vision of the educational possi- 
bilities of museums and galleries which appears 
to be characteristic of British admimstration is 
painfully evident in the terms of reference set for 
the guidance of the Commission Education is 
mentioned there only once, and with a negative 
emphasis which does not make for encouragement 
— to consider in what way, if any, expenditure 
may be limited without crippling the educational 
and general usefulness of the Institutions ’’—and 
not m all the eight instructions is there a word 
to suggest that in the possibility of creating new 
contacts with childhood, youth, and manhood, 
might be a field worthy of the closest inquiry 
The Commission, however, has been bolder than 
its mandate, and appreciating that “ the National 
Museums and Galleries are essentially edvmtioml 
institutiom ”, makes many suggestions the adop- 
tion of which would add to the teaching efficiency 
of the institutions. It cannot be said, however, 
that the attainment even of these suggestions 
will bring the educational facilities of British 
museums within measurable distance of those 
already m full force in the museums of the United 
States of America, to which we have made favour- 
able reference again and again in the pages of 
Natuee. To take one example • the report, m 
recording certam outstandmg deficiencies in the 
national museum service of Great Britain, suggests 
the creation d a museum of ethnography, a 
museum of oasts, a folk museum, and an Oriental 
museum, but there is no hmt of a prospective 
children’s museum, such as that which has been 
so successfully developed at Brooklyn, New York 
Yet it is obviously unfair to expect children, 
though they do their best, to grapple with exhibits 
arranged and labelled for adults. 

Part of the present-day deficiency in the educa- 
tional orgamsation of museums and the like is 
undoubtedly due to that lack of vision which is 
apparent in the terms of reference. Whilst the 
stock educational bodies have advanced relatively 
by leaps and bounds, the museums stand still. 
The report reveals the insufficiency with unanswer- 
able statistics : 

“ For the last twenty-five years, the development 
el the National Institutions measured in terms 
<1 llala suf^port has advanced hardly at all as 
WiA the development of elementary 
ediwiito, aeotmlufy education, or university 
eduoiMxi, Tkm&mm expenditure in respect 
ol these ham m edueaimi in England and 
has hi this pedod inewaaed approximately 
No. 3138, Ton, mi 


as foUow's * elementary education threefold . 
secondary education and "technical education eight- 
fold: university education niiieteenfold In the 
case of National Museums and galleries expenditure 
has increased twofold* m other words, taking 
account of the change in the value of money, 
it has almost stood still . It seems to us that 
so great a dispanty is an indication not only of a 
lack of appreciation of the purpose of these Insti- 
tutions, but of a definite defect m the relations 
between them on the one side and governmental 
authority on the other ” 

To three mam lines of development the Com- 
missioners look for increased efficacy m the spread 
of knowledge : the enlargement in scope and 
improvement in quality of circulatmg collections, 
the more effective display of exhibits, and improved 
methods of contact with the public. We caimot 
follow here the recommendations m detail, but w*e 
note that while the fui’ther development of the loan 
system of the Victoria and Albert Circulation 
Collection to schools of art, secondary schools, 
and training colleges is contemplated, no sugges- 
tion is made of participation m these great pri- 
vileges by elementary schools, although the success 
of the system organised by the great American 
museums rests on this lowly basis. Nor is it quite 
clear that natural history material is to be mcluded 
in the enlarged Victoria and Albert central circu- 
lating agency, though experience elsewhere has 
shown that the circulation of life-histories and 
imtural groups of common creatures and plants 
is perhaps the best appreciated of all the activities 
of museums in relation to school work, and although 
the Commission views with favour the ultimate 
circulation of natural history and other scientific 
objects 

It need scarcely be said that much could be 
done in existing space to improve the appeal and 
the teachmg quality of exhibits. We are remmded 
of the comment of a young German friend, familiar 
with the Deutsches Museum in Munich and the 
other great German institutions, who after a visit 
to London a month ago, remarked that one of the 
leading museums there was more like an antique 
shop than a museum. 

A great future hes in the tightening up of contact 
with the people. Better publicity, publications 
with a popular appeal, the development of the 
guide-lecturer system, lecture theatres and evening 
lectures, are some of the most obvious methods. 
The report passes lightly over the question of the 
inadequacy of the present sta& of the national 
institutions to carry out the many reforms that 
are foreshadowed and are indeed long overdue. 
It suggests the appointment in the largetr instita^ 
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tions of a ^diole-time officer \^hose duty it ^\oul(l 
be to keep contact bet\\een the pubhc and officials 
We doubt if this step, progressive though it is, 
voiild meet the case, and we look further to a 
closer rapinochenmit between education authorities 
and museums, and the consequent delegation of 
teachers 'wholly set aside lor the conduct of school 
classes m museums, for the foundation of that 
close contact which alone can brmg the nation’s 
treasure-houses of art and science adequately into 
the educational life of the day 


Aviation and the Future. 

The World, the Air and the Future By Comdr 
Sir Charles Dennistoun Burney Pp xxiv + 
356 + 24 plates. (London Alfred A Knopf, 
1929) 21s 

T he vast significance of air transport to civihsa- 
tion m general and to the British Empire m 
particular has as yet been appreciated by com- 
paratively few That Britam, which of all nations 
is the one most called upon to lead the way in the 
use of this wonderful instrument for linking the 
world together in peace and prosperity, should 
have fallen so far behind others, m. particular the 
Umted States and Germany, in civil aviation 
developments as to be no better than third-rate, 
is little short of a tragedy. 

Those who have realised this regrettable state 
of affairs have impatiently awaited a book that 
would enable the thinking man to appreciate the 
deep significance of air transportation for us m the 
progress of mankmd. It is to Commander Sir 
Dennis Burney that we are indebted for the first 
real attempt to write such a book. The subject 
is big and contains many difficult problems, but, 
although some of his arguments and assertions 
may be subject to criticism, the main principles, 
propounded with marked sincerity and courage, 
may be expected to survive 
To all men, especially to men of science and men 
of commerce, it is moreased speed of communication, 
whether by personal contact or by written docu- 
ment, that is daily in greater demand. It makes 
co-operation more effective and increases efficiency 
by enabling more work to be done in a given period 
of time, quicker contact to be established with 
minds in distant lands, and a better use to be made 
of leisure time. Air transportation, whether we 
hke it or not, has arrived to impart this accelera- 
tion to our lives. 

At present, aviation is in its infancy and its 
teething troubles must be recognised as such. It 
Ko. 8138, VoL. 124] 


IS as ridiculous to point to tlie present limitations 
I of aircraft and their o])erat]uns and to the rola- 
I tively high cost of air tra\el a.'* an aigument that 
, they caimot be of any commcicial use, as to say 
, that a child which cannot w ork efficiently and pay 
i its own way will never do so There is a tendency 
i to Ignore the fact that there aheady exist air 
I services which, due to special conditions, pay their 
; way handsomely, and each day progress is made 
tow'ards the e.stablishment of economicallv run 
services w here conditions are not so favourable 

The construction and mechanism of aircraft 
require the attainment of the highest perfection, 
and therefore their successful economic develop- 
ment will depend to an exceptional extent on the 
application of the results of the research work at 
present occupying the attention of several branches 
of science It thus appears probable that the 
attamment, not perhaps of vastly higher speeds, 
but at least of the greater efficiency we require, is 
likely to be a very rapid process 

Just as the coming of the steamship, the railway, 
and the motor-oar completely changed the life of 
each nation into wffiich they intruded, so will air- 
craft entirely change the character and mode of 
life of the world. Whereas in the past the units 
influenced have been separate nations, in the future 
there will be but one unit— the world. Aircraft, 
in other words, will, by the nature of the operations, 
render all obstacles to free movement about the 
world at a speed of 100 m.p.h or more, so objec- 
tionable, that the force of international public 
opinion will sweep aside all national barriers and 
other man-made obstructions Aircraft ‘‘ are going 
to create the conditions of their own develop- 
ment Indirectly, and without altogether realis- 
ing it, they w'ill dictate policies, transform issues, 
solve old problems in a new way, and bring im- 
portant new changes into the psychologicalstructure 
of human society.” 

Can we possibly doubt the far-reaching effect 
this will have on the human race * On the con- 
trary, it is clear that we are mdeed witnessing the 
beginnmg of a new phase in our evolution. It is 
perhaps prophetic that at a time when the world 
is struggling to free itself from the tangles of 
numerous man-made restrictions which prevent 
humanity moving on to a higher plane, this mode of 
locomotion in that free, universal medium, the air, 

I should have appeared to aid it. Flight implies 
I something more than an extra rapid means of 
transport ; it implies a new framework in the mind, 
a new mental outlook affecting all our thou^ts and 
activities. 
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No one tv ho reads this book by Sir Dennis Burney 
can fail to recognise this new outlook The mental 
shock experienced by the reahsation of the great 
changes that are impending will be stimulating or 
unpleasant accordmg to the temperament of the 
percipient. It may be said that the change from 
surface transport to air travel is as big a leap, when 
considered in its psychological effect on the ordinary 
man, as that which the mathematician faced m the 
acceptance of Einstein’s theory of relativity. In 
each case a dimension has been forced on the atten- 
tion of unwillmg recipients in a mamier extremely 
disturbing to complacent minds 

The remarkable thing about aviation is that it 
contains such vast potentialities for the solution 
of each of four of the most vital problems we have 
to face to-day, namely : 

(1) Cmmrml Efficiency . saving of time 
over long distances enables a business man, his 
correspondence, his samples, his contracts, and his 
money to act more quickly and go farther afield. 
Air transport will therefore be of prime importance 
to commercial prosperity. 

(2) Empire Devebpmnt —The ability of air- 
craft to cover ground quickly enables even difficult 
countries to be easily and quickly surveyed and 
exploited, enables large areas to be efficiently m- 
speeted and controlled at low cost, and keeps the 
pioneer workers at the outposts of the Empire 
within easy reach of civilisation. 

(3) Imperial Solidarity and Security. — The 
essential for all work of Imperial co-operation, both 
m peace and war, is rapid and efficient co-ordina- 
tion and intercommunication Air transport, by 
mimmising large distances (in terms of travelling 
time), will draw’ the Empire together and thereby 
secure a better understanding and increased co- 
operation. Moreover, effective Imperial defence 
at present depends primarily on the security of 
England, and that is essentially an air matter and 
requires an air-active nation to support it. 

(4) International Peace— The ultimate estab- 
lishment of a peace psychology throughout the 
world rests on the attainment of a better under- 
standing between the peoples of the different 
nations and on the recognition of mutual cultural 
values. Only by a greatly increased intermixmg 
and intercommunication of the peoples can this 
^ teought about. Air transport, by its inter- 
AiilBal aatore, and by its impatience of aU 

fluili iHWveat rapid travel, will assuredly 
dbieve this in tlie end. 

Sir Dennis 'Bwmj las a great deal to say about 
all these subjeota in the first four chapters eff his 
No. 3138, Ygl m} 


book The problems of Inipenal defence are dealt 
with at great length, and he shows that, although 
in the main they are naval problems, the defence 
of Great Britain is an air problem. Not only, 
therefore, is a complete re-orientation of naval 
pohey reqiured, but also a reserve of civil pilots 
and of aircraft manufacturing power as an essential 
support for our small air force Such an economic 
reserve can only be built up by the expansion of 
civil aviation both at home and m the Empme 

Sir Dennis makes no demands for increased 
armaments ; on the contrary, the chapter on inter- 
national peace is a strong plea for an organised 
move towards peace and for the exploitation of 
this inherent ability of air transportation to bring 
nations together In the end, aviation must be 
made international, and will thus help to ensure 
the peace of the world 

The second half of the book is devoted to a dis- 
cussion of the technical capacities of different kinds 
of aircraft and their probable future development. 
In Sir Dennis’s view, the airship will be the vessel 
for trans-oceamc flights, while the flying boat 
already shows great promise for long-distance 
coastal routes and is capable of development to a 
far greater size than the aeroplane 

The chapter on airships, which received undue 
prommence in the daily Press, will naturally be of 
mterest to all readers It was never claimed that 
BlOO and BlOl would be anything but experi- 
mental, and already it appears that the expenditure 
on this expenment, in view of its Imperial import- 
ance, has been justified by the knowledge gamed 
Sir Denms Burney admits that he has changed his 
mmd regarding certain aspects of the airship prob- 
lem, that he underrated the difficulty of handling 
and mooring such large ships, and that for com- 
mercial operation a higher cruismg speed, namely, 
90 m p.h., is essential. He offers, however, mgeni- 
ous solutions for the problems : first, a mechanic- 
ally operated mooring and dockmg raft; and 
secondly, the use of fuel-gas engines more efficiently 
disposed on the ship. He also advances a com- 
pletely new solution in his proposed elliptical air- 
ship, which he claims would be capable of landmg 
on any sheltered waters and of mooring like a 
marine vessel. 

The book concludes with a chapter of construc- 
tive proposals for the international organisation 
of flying and for Empire air development. A 
revision is suggested of the Imperial defence policy 
which will save such a sum that £10,000,000 could 
easily be set aside annually and devoted to the 
adequate expandon of civil aviation. 
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The readei ma\ ask, What is the standing ot 
(h’eat Britain and the Empire in the air develop- 
ments! of to-day ^ The answer is that while our 
men of science and our craftsmen ha\e left us 
technicalh .unsiirpashed, we occiip\ an altogether 
infeiior position in the an commerce of the world 
Wo have lost air ci aft maikets we might have 
obtained and the development of our Imperial and 
international air routes, though sound, has been 
so hopelessh' slow that in the amount of scheduled 
commercial flying we stand to-day no better than 
a bad fourth on the list , the United States, Gei- 
many, France, and possibly Russia, are more active 
than w e These nations pa\ large subsidies, either 
directly or by mail contracts, in order to develop 
and secure in advance a stake m the great future 
that IS coming to aviation Great Britain, the 
transport nation of the world, spends a negligible 
amount on this new form of transport, and is thus 
faihng to secure her share of what is destmed to be 
more vital to her than to any nation m the world. 

There is great work to be done m rousing the 
nation to a realisation of the great world-wide 
opportunity it is neglecting, and of the fact that 
the future security, prosperity, and prestige of the 
Empire is being jeopardised by our apathy. It 
IS a hopeful fact that there is a body at work to 
bring this knowledge to the people, namely, the 
Air League of the British Empire (Astor House, 
Aldwych, London, W.C 2) 

Sir Demiis Burney is to be congratulated on 
completing so successfully a pioneer book, a book of 
vision, on matters of such vital significance to us 
all It cannot fail to mterest everyone who wishes 
to see the Bntish Empire retam a leading part m 
the progress of human evolution. G Merton. 

Persuasion and Belief. 

Phantom Walk By Sir Ohver Lodge Pp. 251. 
(London . Hodder and Stoughton, Ltd , 1929.) 
5s net. 

T his volume is a sketch of Sir Oliver Lodge’s 
well-known theories concerning the universe, 
man, survival, and immortahty. There would not 
appear to be anythmg new m his treatment of these 
matters m the present work , rather is it intended 
for a different type of audience. For on examina- 
tion, it seems that the book is primarily put for- 
ward as a persuasive essay to be read by those who, 
for whatever cause, are forsaking organised re- 
ligions and embarking independently in theif quest 
for truth As a handbook of spiritualism for the 
bereaved person or for the perplexed cleric the 
No. 3138, VoL. 124] 


book is admiiablo ci» an c\[)U!sitiun of the same 
, theme for the unemotiuiidl and ciitjcal man of 
' science, it is not altugetber t dux inr mg 
I Sir Ohver sets out bx ivniai kinu upon the gradual 
j .secession of educated peojile tioin the churches, but 
, the instinct for worship ” which he beliex’es man 
to possess prevents him from becoming altogether 
divorced fiom spmtual realities Hence, if through 
spirit uali.>tic manifestations it can be shown that 
man surxives bodily death, then the mstinct for 
worship can be given full play, fortified by the 
assurance that tlie saints and great men of the past 
still In e and still struggle lor the elevation of the 
lace, although, like ourselves, subject to a Higher 
Power which ' guides humanitj in some far seen 
and hopeful direction ” 

Now Sir Oliver has recen'ed, it seems, indubitable 
proof of the persistent continuity of individual 
personal existence. Therefore it behoves him to 
explam to those w’ho have not been granted this 
knowledge how the fact of survival can be recon- 
ciled with physics and psychology, with biology 
and evolution. The first thing to understand is 
that the brain is merely the organ of the mind 
Thought is no more in the bram than music is in 
the violm. The mmd cannot be damaged by a 
bnck-bat only the instrument through which it 
manifests can thus be destroyed. 

This hypothesis opens up the attractive idea that 
minds can manifest themselves when they possess 
the appropriate instruments. On earth they make 
use of material brams, and then only for a short 
time ; but, accordmg to Sir Oliver, the earth life is 
an exceptional thing. We are spirits temporarily 
mcarcerated in matter and we are more at home m 
the spint world than we are here (p. 100). More- 
over, even imprisoned as we are m matter, the 
reality of the spirit world is often borne in upon us. 
Such phenomena as veridical dreams, ‘direct’ 
voices, premonitions, and trance lucidity are indi- 
cations of its existence, and the so-called cross 
correspondences are full of almost incontrovertible 
evidence. Personality survives bodily death ; the 
mmd functions by means of another instrument 
after the brain has long crumbled to dust. This 
theory of jp^soml survival relieves us of having to 
accept the idea that all living things survive and 
permits us at the same time to grant survival to 
domesticated pets and other creatures which ex- 
hibit signs of conscious striving for unrealised ends 
(p. 75). Indeed, the chance of survival appeals to 
depend upon the growth of the neopallium throu^ 
which those elements may function which m 
worthy of a contmued existence. 

Sr I 
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It IS true that Sir Oliver sees a few of the diffi- 
culties in the way of accepting his theories of man’s 
destiny But the new outlook in physics is m no 
vise antagomstic Science, it seems, is becoming 
ideahstic and bio-physics is begmning to investigate 
the mteraction of life and matter Indeed, simple 
ideas are tending to clarify what were at one time 
momentous problems Such questions as those 
concermng prayer and miracles can best be under- 
stood by an argument from the lower animals To 
the cat which wants the door opened, the man who 
obhges IS a higher being , and we are able to per- 
form similar services to bees and birds when trapped 
in closed rooms Difficulties vamsh when one 
thinks of them as the lower and ourselves as the 
higher beings. 

The spiritistic hypothesis solves many of the 
difficulties of man’s Me and ultimate destiny. Un- 
doubtedly, as Sir Oliver points out, it is somewhat 
hard to formulate in a precise and scientific manner. 
It is, he says, “ an appeal to the activity of un- 
known agents, acting by unknown methods, under 
conditions of which we have no experience, and 
by means of which we are unaware ” (p. 209). 
Indeed, it does not sound very hopeful—or helpful. 


A Bibliography of Applied Science, 

Medededingm van het Nedeiiandsch Instituut voor 
BocumnMxz m Registratmr. No. 6, 1928, 
10/12. Pp. 2073-2249. (Amsterdam: Neder- 
landsoh Instituut voor Efficiency, 1929.) Bi- 
monthly, £2 10a. a year. 

T his unassuming but extremely valuable pub- 
lication is the descendant of the “ Index of 
the Teohnical Press ” which was commenced in 
1903 by the International Institute of Bibliography 
at Brussels to supply the need for a comprehensive 
bibliography of applied science. The “Inter- 
national Catalogue of Scientific Literature ” had 
recently been started on the domain of pure science, 
and the “ Index of the Technical Press ” was intended 
to cover the ground on the apphed side. After- 
wards the title was changed to “Revue de 
ITng^nieur et Index technique The present pub- 
lication was commenced in 1922 by the Dutch 
Institute of Documentation under the auspices of 
the Institute. 

The seri^ from 1903 to the present date is the 
only owprehenflive bibliography devoted to the 
vaiiwfl aspects of the application of science to 
industry, and is undoubteffiy of the greatest value 
as an index to the literature of applied science. 
The current volumes contain some sixteen thousand 
No. 3138, VoL. 124} 


entries a year and relate to such subjects as hygiene, 
testmg materials, steam engineering, electro- 
techmcs, electric generation and transmisson, 
telegraphy, radio commumcation, mechamcal 
engmeenng, civil engineering, railways, hydrauhc 
engineering, transport, aviation, agriculture, m- 
dustnal organisation, chemical technology, fuels, 
gas and oil technology, mining, heating and lighting, 
ceramic industries, dye manufacture, paints and 
varnishes, metallurgy, paper making, textile in- 
dustries, rubber industries, building construction, 
photography, etc. 

The entries are printed in type script in two 
columns on one side of pages of quarto size and 
classified by the Universal Decimal Classification 
of the International Institute of Bibliography, 
which is now rapidly commg into use as standard 
international classification In addition to the 
classification numbers, which are printed at the 
beginnmg of each entry, the names of the main 
classes are printed at the heads of the pages, so 
that, by looking through the headings, a clue to 
the entries on a particular topic may be obtained 
without consulting the tables of the classification. 
As a further convenience, a dotted hne is printed 
at the end of the entries in each class. This makes 
it unnecessary to read the classification number 
at the head of each reference, when once the appro- 
priate division has been found It is mtended 
that the bibliography should he cut up, mounted 
on cards, and filed in arithmetical order of the 
classification numbers, so as to form a cumulative 
bibhography, in which all the references relating 
to a single subject fall together automatically as 
received. As, however, the pages are issued m 
loose leaf form, it is possible to file them, as re- 
ceived, in a single series under the classification 
number of the first entry on each page. This will 
serve to bnng the entries on each subject fairly 
closely together. 

The bibhography is really indispensable to 
scientific investigators, research associations, and 
all who need a ready means of gaining access to the 
Uterature of a technical subject. It is particularly 
useful to those who adopt the Decimal Classification 
for theirown subject-matter indexes, as the mounted 
references fall naturally into place with all refer- 
ences classified on the same system, and m this 
way a very comprehensive bibhography of a special 
subject can be built up 

It 18 unfortunate that the printing is pw. This 
IS due to lack of support in th« pa^. feut, as ths 
bibhography attains, a hunger oimfiation, it will be 
possible to imjaw ^ styte. 'S. 0. Bbadipokij. 
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Our Bookshelf. 

(1) Die Anthwehh in dtnngcr Begiiimiung Von 
Prot Otto Holder Zweite Auflage Pp v-r73 
(Berlin Julius Springer, 11129) 3(30 gold 
mark'i 

(2) Thoiij and Apphcafion of Inpute SeutJ< By 
Plot Dr Konrad Knojip Translated from 
the second German editutn b\ Miss R G Yoimg 
Pp \ii-o7l (London and Gldsgo\\ Blaclue 
and Son, Ltd , 1928 ) 30.s' net 


the extent of the (uuntn and its ehmatie and 
physical charaeteis tiaits aie still iinknuwn 
I or almost unknown ue<ilnuuall\ Much of the 
knowledge we have is dui' diieitlv or indirecth 
, to the work of geologistN wlio have been primarih 
I eonccined with the inve'lioatioii ot the mineral 
[ iesoiirce.s (gold, silver, zinc, eojipei, (pueksilver. 

I non, nickel, cobalt, wolfram, antimonv , petroleum, 
coal, etc ) 

The account of the stratigrapln , tectonics, and 
geological historv occupies nearh three qiuiters 


(1) This little Ixiok gives a method ot basing the 
theory ot arithmetic* on the properties of finite 
aggregates and on Dedekmd’s section Prof 
Holder holds the view that an arithmetic toiinded 
solely on postulates and axioms must be insuffi- 
cient, since even in this case series ot operations 
must be counted 

(2) Prof Knopp’s book is beautifully printed 
and arranged Of the three parts into which it is 
divided, the first begms with the theory of real 
numbers, the starting-point being an assumption 
of a knowledge of Holder’s arithmetic of rational 
numbers Prom this point, Dedekmd’s theory 
of irrational numbers and the notion of convergent 
sequences are introduced The second part dis- 
cusses the foimdations of the theory of mfimte 
senes, and the third part proceeds to modem 
developments. Here the author gives many 
valuable chapters, including an illummating dis- 
cussion of Fourier series Chapter xiu. contains 
a very useful digest of methods for associating the 
notion of ‘ sum ’ with divergent senes Chapter 
xiv. on Euler’s summation formula and asymptotic 
expansions has been specially written for the 
English edition. The author’s aim has been 
especially to help the private student, and to this 
end many explanations of difficult pomts and 
apt illustrations have been included The trans- 
lation has been well done and there is an easy flow 
of the language. 

In both the above books Dedekind’s theory of 
irrational numbers has been adopted, presumably 
because of the umqueness of their representation. 
But Cantor’s theory lends itself more naturally 
to a simple detailed treatment, and, being funda- 
mentally equivalent to Dedekmd’s theory, might 
with advantage have been used. L M M.-T 

Qeologie von Peri. Von G. Steinmann Mit 

Beitragen von R. Stappenbeck : NiUzstojfe ; P. 

Sieberg Erdbd>en , C. Liss6n : Qeohgmhe 

Karte. Pp. xii-i-448+9 tafeln. (Heidelberg: 

Carl Winters Universitatsbuchhandlung, 1929 ) 

28 marks. 

Tiis work by the veteran Prof G. Steinmann gives 
an excellent summary of what is at present known 
of the geology of feu. Unhke Bolivia, Chile, 
Colombia, and Venezuela, which were visited in the 
first half of the nmeteenth century by D’Orbigny, 
Darwm, and Humboldt respeotivdy, scarcely any 
investigations into the geology of Peru were made 
before me work of Raimondi, whose first publication 
appear^ in 1862. The bibliography now given 
by Steinmann extends tb 22 pages, but owing to 


; ot the book, and is followed bv a section on the 
i mincial resources by R Stappenbeck, and an 
I account of the earthquakes of Peru by A Sieberg 
The geological recoid begins with the Archiean 
crvstalline rocks, follow'ed b\ the pre-Cambriaii 
phvllites, the Middle and Upper Ordovician, the 
Lower Devonian, the Upper Carboniferous and 
Permian, the Trias, Jurassic, CVetaceous, Eocene, 
Miocene, Quateinary, The chief breaks in the 
succession are (1) between the Archaean and the 
phylhtes, (2) during the w’hole of the Cambrian 
and probably Lower Ordovician, (3) during the 
AMdle and Upper Devonian and Lower Carbom- 
ferous, and (4) between the Chalk and the Middle 
Eocene The work is illustrated with numerous 
sections, and with reproductions of pubhshed 
figures of characteristic fossils The map of the 
Cbrdillera, showing thedistribution of the formations 
so far as known, has been prepared by Steinmann 
and Lissdn 

A Treatise on Pharmaceutical Chemistry embracing 
certain Special Topics of Analytical, Organic and 
Physical Chemistry as they are related to Phar- 
macy. By Dr. John C. Krantz, Jr. Pp. 282. 
(London Henry Kimpton, 1928 ) 15fi. net 
In this volume the author has selected certain 
subjects for special consideration. The work is 
divided into three parts . in the first, the quantita- 
tive estimation of certain morgamc elements, of 
pharmaceutical importance, either as remedies or 
impurities, is discussed ; the actual methods are 
not always given m detail, but reference is made 
to the U S. Pharmacopoeia The method and its 
theoretical implications are then submitted to 
discussion. The section is intended to serve as 
an illustration of the importance of quantitative 
methods for pharmacists. The second part is 
devoted to a consideration of the structure and 
methods of preparation of a number of complex 
organic compounds used m medicine, such as the 
hypnotics, local ansesthetios, antipyretics and 
bactericides, including the organic arsenicals. This 
section is useful for quick reference to the formulae 
of a number of substances which are in everyday 
use. In the third part, there is a theoretical con- 
sideration, accomj^m^ by illustrative expen- 
ments, of certain aspects of physical chemistry. 

On the whole, this can be considered an advanced 
text-book, probably of greater value to the phar- 
maceutical research worker than to the student. 
For reader^ in Great Britain it suffers from the dis- 
advantage that the possession of the U.S. Pharma^ 
copoeia is an essential prelude to its use. Ck i|eii 
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other hand, the second and third sections should be 
of value to chemists and pharmacologists as 'well as 
to pharmacists. 

Pahotiiology By Prof. Edward Wilber Berry. 
Pp Ml + 392. (New York : McGraw-Hill Book 
Co , Inc. ; London ; McGrai\ - Hill Publishing 
Co.,Xtd, 1929) 175 6d net. 

The author, in his preface, describes the scope and 
intention of this book, \^hich is to lay emphasis on 
one hand on the evolutionary story that the study 
of palaeontology tells us, and on the other to 
illustrate the adaptation of animals to their 
environment. The author further states that his 
purpose is “to interest rather than to repel the 
begiimer--a pedagogical principle all too frequently 
Ignored'’. In these aims he appears largely to 
succeed, and the book compares well vith otliers of 
its class Naturally, in a book which deals with 
the whole of palseontology from Protozoa to man 
in 31)4 pages, there must be either compression or 
omission, and the second alternative has wisely 
been chosen, with the result that the reader, who 
18 supposed to be a beginner, is at all events saved 
from mental mdigestion 

Of the figures and diagrams, a good proportion, 
especially in the chapters on invertebrates, are the 
author’s own, are refreshmgly new', and remmd the 
reader that extinct animals w’ere once ahve. In 
the various tables of affimty and descent a cautious 
position 18 held Here and there a captious critic 
will find that the author has not always been able 
to keep up with the flood of recent discovery, but 
from some slips and errors no WTiter of a text-book 
can hope to be free, and there is none that prevents 
the book from being recommended to a student 
as a ]umping-off ground to larger and more detailed 
works 

Trailing the Oiant Panda. By Theodore Roosevelt 
and Kermit Roosevelt. Pp. xi + 278 + 33 plates. 
(New York and London * Charles Scribner’s 
Sons, 1929.) Ifia. net. 

The giant panda {Mluropua mekndeucm) is rather 
like a bear, with black spectacles, saddle, forearm, 
and quarters of dark brown, and the rest of the 
body white. He lives in steep bamboo jungle, on 
which he feeds, sleeps in a hollow tree, and ranks 
as a sahib because he does not cry when shot. No 
civilised man had ever seen him alive until the 
present authors tracked down an old male, with 
fatal results for the panda. Scarcely better known 
is the takin {Budocras taxkolor), half goat, half 
antelope. Very rare is the golden monkey, These 
and other rare species were the quest in a successful 
expedition, by the Bhamo route from Burma into the 
Chinese provinces of Yunnan and Szechuan, pene- 
trating a wild region to northward of the Yangtze- 
kiang and leaving by way of Indo-Chma, a journey 
qI amt two thousand odes. 

AmoBg the numerous and excellent photographs 
is one of m. Koonka, mapped here by some optinmt 
as thirty thousand feet i^h, pnding more careful 
survey. The country as a whole, however, is un- 
surveyed, large parte of it unexplored by Europeans, 
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although inhabited to the last possible limits of 
saturation, partly by Chinese, but mainly by semi- 
independent tribes, not always cordial to visitors 
The present work deals mainly with the adventure, 
but contains a great deal of interesting material, 
while the scientific staff, collectmg for the Field 
Museum at Chicago, w'lll doubtless publish their 
results through the usual channels 

The Biochemistry of the Ammo Acids. By Prof H 
H Mitchell and T S. Hamilton {American 
Chemical Society Monograph Senes, No 48) 
Pp 619 (New' York The Chemical Catalog 
Co , Inc , 1929 ) 9 50 dollars 
In this monograph the authors have given a 
detailed account of the chemistry and physiology 
of the ammo-acids, their preparation, determina- 
tion and properties, and the part they play in meta- 
bohsm and nutrition They have exammed the 
available evidence very cntically, more especially 
in the physiological chapters, so that the work form's 
a very useful review of our present knowledge The 
fact that the monograph is of the size of many text- 
boola of physiology indicates the extent of the 
hterature dealt with. The chemical chapters 
account for about one-third of the volume the 
remammg two-thirds give an up-to-date account of 
the digestion of the proteins and the absorption of 
their constituent ammo-aoids, the catabolism of 

hydrate and fat metabolism, the bre^down of the 
individual amino-acids being considered in detail. 
Fmally, there are chapters on their specific dyn- 
amic action, on the catabohsm of tissue protein, 
and on the nutritive values of proteins and the 
protem values of foods in nutrition. The book will 
be of great use as a work of reference by research 
workers, and also to all advanced students of bio- 
chemistry and physiology. 

A Challenge to Neurasthenia. By Doris Mary 
Armitage Pp. 52. (London. Wilhams and 
Norgate, Ltd., 1929.) 6$. net. 

This book is principally an appreciation of the 
late Dr. L. S Barnes. It describes his attitude 
to neurasthema and his method of treating the 
neurasthemc, which appears to have been by the 
apphcation of his own strong personality in 
encouragement, coupled with an appeal to the 
patient’s intelligence. Apart from the statement 
that Dr. Barnes considered aU neurasthenic troubles 
to originate m fear, there is no indication of what 
he considered to be the etiology of functional 
nervous disorders. This defect, and a lack of 
detail regarding the line of treatment, will hamper 
other physicians attempting to follow the same 
method of psycho-therapy. The book does, how- 
ever, encourage doctors to pay senous attention 
to the neurasthenic, and provided the tendency to 
regard the subconscious mmd as a sort of separate 
personality is not taken too literally, it will also 
encourage patients to believe that neuroses are 
susceptible to treatment. It is a matter for regret 
that Dr. Barnes did not live to publish his own views 
on psycho-pathology and psycho-therapy. 
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Letters to the Editor. ; contmiK* inc '■tiMiLfiit ■'tcep Mde of the 

I trough of Cabot Stiait That trough in up to 285 
[The Editor does not hold hun&elf responsible for ' tathoms deep and treiuU trom north-uest to south- 
opinions expressed by his corespondents Xeithei east The earthquake to lia\ e been due to a 

can he iindeitake to letunu nor to correspond iiith ' renewed subsidence on tlie -.uluiianno Nuutliem eon- 
the writers oj, rejected manuscripts intended for this \ tinuationof Cabot Strait, thmigh the tiend bends to 
0 } any other part oj Na-tuhe No notice is taken \ south south-east The depths along the middle of 
ff anonymous communications.] this siuiken bend were 1750, 2332, 2680, 3450, and 


ff anonymous communications.] this aiuiken bend were 1750, 2332, 2680, 3450, and 

, o 4 .U e KT t ji j ' -934 fathoms, and the depth is usuallv himdreds of 

The Earthquake South of Netrfoundland andj ■ ^ ^he 

Submarine Canyons. ^ eaithquake is probably due to a iresh subsidence of 

The powerful earthquake south oi Xewfoimdland | thelluoi of this submarine ritt valley. 


which, on Nov 18 and 19, broke eleven submaiine 
cables in at Ieast*twenty-three places and de\astated 
the southern coast ot Newfoundland, promises import- 


Tlie new evidence throws light on the nature of the 
famous submarine canyon ot the Hudson River off 
New York, which makes a notch in the 100 tathom line 


ant eMdenee as to the nature of the submarme canyons ■ by a depression 2400 feet deep. The buried channel 




olf the Atlantic _ _ _ inland is known 

coast of Canada i places 

and the United C boundedby 

States. The ^ ^ ) j faults, 

earthquake was ' ' ■ / ^ I 

obviously of the ' /q ' Hewfeundltutd I'ence Valley has 

highest order of ^ been interpreted 

intensity at its V < 1 I as a stnp sunk 

centre, for it riJ j A ' paral- 

overthrew chun- , s \ y [ lei faults by 

neys, and was /y> / i Laflamme 

therefore of the . 0 iri ) (Trans. R. Soc. 

order of over No. / / ' s Canada, ser. 3, 

7 on the Rossi. /L , * | vol 1,1908). Its 

Forel scale in the r ' \ Tierne tributary, the 

towns of Nova ''•\ ' ’ Saguenay fiord, 

Scotia, more ^ '• p < /* 

than 400 miles ' N \' ,-J powerful earth- 

from its origin, * AAXj.!/ quake of Febru- 

and it ooca- ^ 1925, the 

sionedatsmiami .e • latest of the vio- 

or earthquake /«, lent shocks of 

wave, wLich ' . the Charleston- 

drowned 26 • ’• NewEngland- 

people on the . \o Lawrence 

Burin Pemnsula ‘ ‘ • senes, is prob- 

in Newfound- ’ i ably due to sub- 
land, did exten- I sidenceasitsbed 

sive damage to .7^ Places 140 

property, and m . fathoms below 

places swept ' ’ • ■ sea-level It 

inland to the ®PP'‘°'^: 

height of 100 - I ^’^ately east and 

feet * — ' p- west m line with 

The accom- pivotal line 

panymg sketch , 

map (Pig. 1), ipri^~ ” ■ foimdla^d. 

based on one Such sub- 

kmdly supplied ' manne canyons 

by Mr. L. Rohm- fig. l -Sketch map of the Gahot Strait earthquake, Nov. 18-10, 1020 Sdbuted^S^four 

son of the West- ^hln lines represent the twelve broken cables* the cross bars the approximate positions of pj.oc«)3Ses : to 

graph Co and The dotted^ar^m^eseShe probable foundered band In contlnmtion of ^e Cabot Strait. excavation by 

® j. if’ i Approximate position of the Colftioma when violently shaken by the earthquake. rivers when the 

on a list of seven :^h,''|SSoW.ooulotNnrfoiminndvMmiJilIyn»r»l>eBailliP™kiil.. 

Ss of Ih sands of feet 

Commeroial Cable Co , by Mr. E. J. Hughes, ehowe higher than at presmt; to the power of glaraere to 
that the breaks are maiiy in two roughly parallel excavate troughs de^ beta aea-level j to the 
lines in oSXn of L trough-hke valley, m acenin^tion of sheets of sedmmt on ate si^ 
places 285 fS™ ^p, through Cabot Strait. The of a channel kept dear bv enimte, M a^^ by 
lines are not Mlv straight . but as the positions of Darwin for the canyons of the Blue Mountams in New 
thffracturVs on tests from the shore-ends, South Wales, and by J . Y. Buchanan for the submanne 

they mav not be exact as they may be displaced canyon off the Congo, The fourth explanation is that 
hyltS TmlZtZ caWeSide the mm they- Ijke fiords. ^ due to the subsidence of^n^ 
Set™ w wio V M conclusion, advanced m 

Elevm'of thetwdvedamagedcabtahavetwofrae- “The Nature “d Ori^ of Fio^” (1913) >PP<« 
tnreaa^atSrSSff uanallyfroin SOmilee etwngly suppor^ by 

to 160 nnlee apart. The positions are roughly m two earthquake, which m this case has not enkMi 
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FIG, 1 —Sketch map of the Cabot Strait earthquake, Nov. 18-10, 1020 


inland is known 
to be in places 
bounded by 
faults. 

The St. Law- 
rence Valley has 
been interpreted 
as a stnp sunk 
between paral- 
lel faults by 
Mgr. Laflamme 
(Trans. R. Soc. 
Canada, ser. 3, 
vol 1, 1908). Its 
tributary, the 
Saguenay fiord, 
the site of the 
powerful earth- 
quake of Febru- 
ary 1925, the 
latest of the vio- 
lent shocks of 
the Charleston- 
New England— 
St. Lawrence 
senes, is prob- 
ably due to sub- 
sidence as Its bed 
is m places 140 
fathoms below 
sea-level It 
trends approxi- 
mately east and 
west m line with 
the pivotal line 
across New- 
foundland. 

Such sub- 
manne canyons 
have been at- 
tributed to four 
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the comparative harmlessness of submarine disturb- 
ances as it lies across the mam senes of trans- 
Atlantie cables. 

The re sounding of the ocean around the epicentral 
area of the Cabot Channel earthquake may be ex- 
pected to reveal instructive changes in depth 

J W Gregory. 

4 Park Quadrant, Glasgow, C 3 


Method of Determining the Position of the 
Symmetry Axis of a Crystal by means of X-Rays. 

A NARROW beam of Xra,\s, passing through the 
same point of a thin plate of a cijstal, and movmg 
m such a way that it successivelj occupies all the 
possible po.sitionH within a definite solid angle, will 
have Bragg’s reflections from the atomic planes m 
the cr;vstal. Their traces on a photographic plate, 
which IS fixed relatnely to the crystal, will give a 
sequence of lines the form anti {losition of which will 
tlepenil on the position of the reflecting planes and 
also on the constants of the cijstal lattice 

If the axis of symmetry of the crystal lies within 
the space angle described by the ray, and if it makes 
a small angle with the perpendicular to the photo- 
graphic plate, then on the latter will afipear a senes 
of hyperbola}, sjunmetrically situated, as may be 
seen on the photograph (Fig. 1) If the orientation 



FiO 1.— Quart!. 


of the crystal m relation to the photographic plate 
18 known, the position of the axis in the crystal may 
be found, and some data may be obtamed regardmg 
Its structure. 

The above-mentioned scheme was realised m the 
following manner : a system consisting of a rigidly con- 
nected photographic plate and a small crystal, placed 
at a distance of 17 ram in front of the plate, slowly 
rotated round the horizontal line passing through the 
crystal and perpendicular to the plate, and oscillated 
round a vertical axis which also passed through the 
crystal intersecting the first one. A horizontal beam 
of rays emitted by the target of a Rontgen tube 
passM through a pm -hole placed close before the 
arystal, through the point of intersection of both 
axes of rotation, and then is stopped by a small 
ixed screen situated in front of the photographic 
I^te. This screen prevents the blackening of the 
plate by the undeflected beam and thus only reflected 
strike the plate and give the above-mentioned 
'jjjg diagrams thus obtamed are equivalent 
‘ P-pattems ’ with an electron beam described 
. Journal of Physics, vol. 6, No. 2). 

picture will be obtained 
WSSr emitted from a large 

paging through the above- 
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Weitere Beobachtungen uber die Dissymmetrie 
der Emission von Senenlmien, 

An einer fruheren Stelle dieser Zeitschrift (Nature, 
Juh 27, 1929, p. 126) habe ich erne kurze vorlaufige 
Mitteilung uber die neue Erscheinung der Dis- 
symmetne der Lichtemission im elektnschen Feld ver- 
offentheht. Im Folgenden seien kurz die Ergebmsse 
, weiterer Beobachtungen uber diese Erscheinung 
' mitgeteilt. 

I Wie ich m meiner Schrift uber die Axialitat der 
Lichtemission uiid Atomstruktur (Polyteclmisehe 
BuchhandlimgA Seydel, Berlin, 1927) dargelegt habe, 
stellen die im elektnschen Feld erscheiiienden Kom- 
ponenten der Lmien des Wasserstoffatoms Linieii- 
senen von best immter Chai aktenstik dar V on diesen 
Wasserstoffsenen habe ich auf ihr Verhalten in der 
neuen Eischeinimg folgende Linien untersueht von 
der Sene 2s-nip^ die Lmien 4p^H^±6, 

5p^Ey±U, von der Sene 2p^ -mcP,p die Lmien 
4d®,/3Hj3±4, 5d®,/®Hy±10, von der Sene 2s -mp^ 
die Limen 4p4H;ST2, 5p^Hy±3,' von der Sene 
2/)® - die Lime 6d®,/®Hfi ± 6, von der Sene 
25 - nip® die Lime 6p®Hi t 2. Von alien diesen Lmien 
w’erden diejemgen, welche vom elektnschen Feld nach 
Rot verschoben werden, langs der Achse des Feldes 
entgegengesetzt zur Feldnchtung intensive!' emittiert 
alb in der Feldnchtung Umgekehrt werden die- 
jemgen Lmien, welche vom elektnschen Feld nach 
Violett verschoben werden, langs der Feldachse m der 
Feldnchtung intensiver emittiert als entgegengesetzt 
dazu 

Aus dem Spektrum des Ilehunis habe ich folgende 
Lmien auf ihr Verhalten in der neuen Erscheinung 
untersueht und zwar in der Achse des elektnschen 
Feldes wie auch in einer 46“ dazu geneigten Achse . 
fur Orthohelium von der Sene 2s -mp® die Lmie 3p® 
X3889, von der Sene 2p® -m die Lmien 4s X4713 und 
5s X4121, von der Sene 2p® -md®,/® die Lime 3c/®,/® 
X6876, von der Sene 2p® -md® die Lime 4d® X4472, 
von der Sene 2p® -mf die Lime 4/® X4469, von der 
Sene 2p®-«i/® die Lime 6/® X4025, von der Sene 
2p® -?iip® die Lime 4p® X4619 ; fur Parahelium von 
der Sene 28 -mP^ die Limen 3P® X5016 und 4f ® 
X3965, von der Sene 2P® die Lime 

X6678, von der Sene 2?® -mD® die Lmie 4D® X4922. 
Alle diese Hehumlinien f olgen m der neuen Ersohemung 
derselben Gesetzmassigkeit wie die Wasaerstofflmien ; 
es werden namhch diejemgen Linien, welche vom 
elektnschen Feld nach Rot verschoben werden, 
entgegengesetzt zur Feldnchtung intensiver emit- 
tiert , dagegen werden diejemgen Lmien, welche vom 
Feld nach Violett verschoben werden, in der Riohtung 
des Feldes mtensiver emittiert. 

Die ausfuhrliche Mitteilung fiber die vorstehenden 
Beobachtmigen wird voraussichtlich in den AmaLm 
der Physik erseheinen. Im Anschluss an sie werde leh 
die wichtigen theoretischen Folgerungen darlegen, die 
sich aus ihnen ziehen lassen . J. Stark. 

Grosshesselohe-Muuchen, Nov. 18. 

Chemical Biogenesis and the Development of 
Secretion Cells. 

Among the Research Items m Nature of Sept. 14, 
1929, p. 426, is a note upon an interestmg paper 
recently published by Prof. John Read on “Some 
Biogenetio Relationships in the Menthone Senes ", 

At the end of the paper referred to in the note 
{Chemistry and Indukry, vol. 48, No. 32, p. 786 ; 
1929) Prof. Read says : “ The exoessiv^y delicate 
^ntrol of molecular transformation wbch is here 
impli^ app^ to be a prerogative of the living 
organism, ^e oiganio chemist is powerless to effect 
asm subtle differwtiatione by artificial means. At 
the present stage of our knowled^ the finer mani- 
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testations- ot organic synthesis appear to be insepar- 
ably as'-oeiated with the lite-processes.” 

Tlies-e statements, which are perfectly true, lead 
Us immediately to postulate that the study of such 
pioblems as the origin of tei penes should only be 
done in close connexion with c,\tologj and cell de- 
velopment. I have made tw o attempts to studj the 
problem from this side and my lesults may interest 
some readers of Nature 

Studies on the development of secretion cells (Diss , 
Gene^a, 1927) led me to the conclusion that the 
ideas of Tsehireh on this subject are erroneous 
Tschirch held that the oil (terpenes) oiigmated from 
the cell wall by a kind of gelatmisation of the latter , 
but mj experiments on Asnrum eiiropceum, Laurus 
nobhs, and Cinnamomum camphora indicate that the 
oil (terpenes) is generated directly in the piotoplasm 
Thus an important chemical conclusion follows from 
a purely cytologieal investigation 

Moreover, in a subsequent study of Persea mdtca 
I have been able to determine the real mechanism of 
the oil -production {Planta, Ardnv / wiss Botamk, 
6 Bd., Heft 2, p 216, 1928) The oil cells m their 
youngest stage, w’hen still entirely filled with proto- 
plasm, produce a small drop of a phosphatide-like 
substance, w'hich is fixed to the cell wall. This 
‘ initial drop as I call it, serves later on as a mem- 
brane to the oil drop The terpenes originate entirely 
from the protoplasm without demanding any such 
intermediate condition as the gelatmisation supposed 
by Tschirch. At the end of the process the cell is 
entirely filled with the oil drop, the protoplasm havmg 
completely disappeared The oil drops can easily be 
detected inside the protoplasm on the spot where they 
have been formed The droplets of oil produced thus 
by destruction of protoplasm are mjected mto the 
mitial drop. This penetration is only rendered pos- 
sible by the solubility of the terpenes m the pnos- 
phatides. The initial drop then extends, and fillip up 
with terpenes it advances towards other drops m the 
cell, which are finally all mcorporated m the large one. 
It IS also probable that fresh quantities of phospha- 
tides are added to the membrane of the drop as it 
increases m circumference within the protoplasm. I 
consider these phosphatides as the active ferments 
m the destruction of protoplasm (by necrosis or auto- 
lysis) and m the synthesis of terpenes. Their presence 
m the cell walls makes the adhesion of the initial drop 
easier and even calls for such a formation. 

In connexion with these mvestigations I have 
formulated the followmg hypothesis dealmg with the 
synthesis of terpenes m secretion cells. 

The protoplasm as a whole is transformed mto 
terpenes (together with phosphatides and perhaps 
some mmor constituents). Thus a destruction of 
protoplasm has to precede the synthesis of terpenes, 
and this dismtegration certainly leads through the 
stage of ammo-acids. The deammation of ammo- 
acids by the deaminases is a well-known process, 
which generally leads to the production of an alcohol. 
If the deamination be incomplete it will result m an 
aldehyde. Z-Leucme, one of the most abundant 
ammo-acids, would m these circumstances yield m~ 
valeraldehyde. 

This IS the pomt at which my views meet those of 
Euler and of Kremers. But m my opinion, to denve 
either wovaleraldehyde (Kremers) or methylcroton- 
aldehyde (Euler) from acetone and acetaldehyde is 
open to question. These two substances could only 
derive from the fermentation of sugar, and the 
^ount of sugar m these cells is mmute. The aldol- 
isation of aldehydes is a chemical process which must 
be as easy in mvo as it is w vUro, The aldohsation 
of two molecules of wovaleraldehyde leads immediately 
to a terpene with an open chain, and a subsequent 
internal aldohsation would result m oychsation. 
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It uill thus bt? soi ‘11 that the common oiigiii which 
Prof. Read recogni-.L> icu thoiC* --iib'-tancc-- b proto- 
plasmic in nature It would not be in the least 
j d.stonishing to find th.it most ot our terpenes are 
I deiived from leucine tliioiiuli the intermediate stage 
of aleralclehyde li ouh mie t)t the many terpenes 
w'eie produced bj thb method, the othert- could derive 
i liom it b^ aldohsation, mothji lation, hj, diatiun, oxida- 
tion, and other recognised natural pioeeoses 
Our present knowledge ot the problem indicates 
tlie desirability of further iiuestigation, and the re- 
bults ot Prof Read’s chemical work will be awaited 
^Mtll inteiest I shall myself continue the work on 
the biological side. * A Leeaknn 

(Plant Pathologist to the Botanical 
Sur\ey of South Africa) 

P 0 Box 1US6, Pretoiia 

Variations of Intensity Distribution of the Auroral 
Spectrum and the Possible Influence of Sunlight. 

j In a letter which appeared m Nature of Aug 17, 
1929, p 263, Prof C Stormer described some spectro- 
grams, which he, together with Mr. Moxnes, had taken 
from sunlit aurorae and aurorae m the earth’s ^adow. 
From the spectrograms, Stormer draws the conclusion 
that the mtensity of the auroral Ime relative to that 
of the negative bands for sunlit auroraj is much 
smaller than that foimd for aurora in the earth’s 
shadow 

I do not think that from Stormer’s experimental 
material we can draw any conclusion as to the possible 





a b c d 

Fig. 1.— Begistrams of aurora spectia taken on Mar. 25, 1S2S. 
lu Difference of height abont 60 km. 

influence of sunlight on the intensity distribution of 
the auroral spectrum. First of all, the two spectra 
given by Stormer do not fulfil the conditions which 
make them comparable, and are necei^ry for photo- 
graphic evaluation of changes of mtensity distribution, 
because the two spectra are taken on different plates ; 
but the most serious defect of the matenal is that one 
of the spectra is very strongly exposed, while the other 
auroral spectrum is very weak. 

Even in the spectrum corresponding to the earth’s 
shadow the green auroral Ime has a smaller photo- 
graphic density than the three pnncipal nitrogen 
lines. In the spectrum of sunlit aurorse, the weakest 
of the nitrogen Imes, 4709, is just visible on the plate, 
and then on account of the threshold eflect we ^ould 
expect the auroral Ime to be extremely faint even if 
no change of mtensity distribution takes place. 

Secondly, even if the spectrograms mi^t show am 
effect qualitatively in the direction i:Mcated fef 
Stormer, we should not be able to take th|5 0 'ln-, 



948 


NATURE 


[December 21, 1929 


argument for the effect of the sunlight, for m his ex- 
periments an eventual sunlight effect would be mixed 
with a very considerable variation of intensity dis- 
tribution, discovered by me m 1923 {Phil Mag., 46, 
p. 577 , 1923), which was measured accurately under 
the most favourable photographic conditions (see 
article on aurorie, “ Handbuch der Phjsik ”, Bd. 25, 
p 385). It was then found that, the intensity of the 
auroral hne relatively to that of the auroral nitrogen 
lines (4709, 4278, 3914) diminished considerably with 
increase of height. The effect is clearly shown in 
Fig. 1, givmg registerings of two spectrograms on the 
same plate corresponding to a difference of altitude 
of about 60 km. For the lower limit, the amoral line 
5577 gives a greater density than 4709, while at the 
upper limit the densities are mversed. Quantitative 

measurements gave the result that ^ =0 695 

® (o.'5)lowei 

on a pair of spectra from one plate, and 0 76 on a 
pair from a second plate ; a and 6 aie the intensity 
of the auroral line and that of one of the mtrogen Imes 
respectively. 

Now Stormer’s spectra correspond to differences of 
altitude of 200 km -300 km., and from the variation 
with altitude alone we should, m the case considered 

by Stormer, expect to find -^.bout 0 3, 

which would mean a very great intensity variation. 
Thus, even if it had been possible from Stormer’s 
material to conclude that the sunlit aurora gave a 
relatively weaker auroral line, this effect might be due 
merely to the altitude effect I discovered in 1923. 

L. Vegaed 

Oslo, Nov 15. 


A Haploid QSaoihera. 

A SINGLE haploid (Enothera occurred this year m 
a culture of hybnds which were non- viable, and 
this result is of such interest as to deserve a separate 
record 

In 1927 reciprocal crosses were made between 
(Enothera rubricalyx and (E. enensia, both of which 
have fourteen chromosomes. (E. enensis x rubricalyx 
gave a uniform Fi vrith the red pigmentation of 
rubricalyx and the small flowers of eriensis They 
bred true m Fj and were strongly patroclmous except 
m flower size. 

The reciprocal cross, rubricalyx x eriensw, made at 
the same time, produced a potful of seedlmgs which 
were yellowish m colour, developed a little chlorophyll, 
and then promptly died when their stored nounsh- 
ment was used up. The stnkmg non-viability of this 
hybrid type led to a repetition of these crosses in 1928 
with the same results The rubricalyx x enemis gave 
from one capsule 21 small and feeble seedlings, all of 
which died off simultaneously, showmg a lethal effect. 
From another capsule, ohtamed by crossmg different 
individuals of the same two species, 85 seedlmgs were 
obtained. They behaved m the same way as the 
preceding, except that two of the seedlmgs managed 
to survive for a time and one lived long enough to be 
planted out. It reached maturity and belonged to a 
new type, very much dwarfed and completely sterile 
as regards pollen and seed production 

It was predicted that this plant might be a haploid, 
and such has proved to be the case, as it has only seven 
chromosomes m its somatic cells. The plant showed 
the red pigmentation of rubricalyx. Its leaves were 
small, narrow, and rather pomted, and these were 
regarded at firet as resemblances to (E. mmm ; but 
it seems more probable that these are characters 
pertainmg to haploid rvbnodyx 

As regards the orim of this haploid mutant, it 
appears to have developed parthenogenetically from 
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a rubricalyx egg under the stimulus derived trom the 
foreign pollen tubes of enensis The great bulk of 
the seedlmgs, which were non-viable, appear to ha\e 
been true (diploid) hybrids with enensis 
The first haploid sporophyte in higher plants was 
discovered by Blakeslee in 1922 in the offspring of 
Datura plants which had been subjected to low 
temperature at about the time of fertilisation. Other 
cases of haploids have smce been found in Nicotiana, 
Triticum, Crepis, Solanum nigrum, and recently in 
the tomato. They have usually resulted, like the 
above, from crosses between two distantly i elated 
species with a high degree of interspecific sterility. 
In the present instance, the sterility appears to be 
complete when the cross is made one way, while the 
reciprocal cross produces plenty of viable seedlings 
A full account of this haploid mutant will be 
published later R Ruggles Gates. 

King’s College, 

Umvereity of London, Dec. 2 

The Perfect Elasticity of Wool. 

The most striking property of the wool fibre is its 
abihty always to return to its origmal length after 
stretchmg in cold water If, however, a fibre is 
steamed in the strained position, it shows no tendency 
to return to its origmal length in cold water. So far as 
I am aware, it has hitherto been found unpossible to 
induce such fibres to return to their original length, 
although partial recovery occurs on re steammg m the 
absence of tension. Dunng the course of another m- 
vestigation, however, I have recently found that fibres 
which have taken a permanent set of the kind just 
descnbed, recover the property of perfect elasticity m 
caustic soda solutions. For example, a fibre which had 
been stretched and steamed for 15 mmutes at 47 4 per 
cent extension, returned to its origmal length in 14 
mmutes m 0 15 N caustic soda solution. Contraction 
does not cease when the origmal length is attamed, but 
contmues beyond this point until a real shrinkage of 
about 10 per cent of the origmal length is observed. 
The rate of recovery mcreases with the strength of the 
solution, but is measui’able even m 0 01 N caustic soda. 
The discoveiy opens up a number of possibihties in re- 
gard to ‘ finishing ’ processes m the wool textile trade, 
but of even greater significance is the contribution 
which it makes to knowledge of the elastic phase m the 
wool fibre and the changes which it xmdergoes during 
stretebng and steaming Complete details of the 
r^ults and conclusions of the investigation will be 
descnbed m another place. J. B. Speakman. 
The University, Leeds, Nov 28. 

Continents and Oceans. 

As the result of my letter on “Contments and 
Oceans ”, which appeared in Natueb for Nov. 30, 
several correspondents have directed my attention 
to Lothian Green’s * tetrahedral hypothesis ’ This 
hypothesis was devised to explain why the contments 
have oceans at their antipodes, and Prof. J. W. Gregory 
has given an excellent account of it in his little book 
entitled “ The Makmg of the Earth ”, published m 
1912. 

I am sorry that I had not seen Prof. Gregory’s 
book before I wrote my letter, as it would have helped 
me to emphasise the point which I wished to make j 
for the object of my letter was not to describe new 
relationships between the contments and oceans, but 
to direct attention to the necessity for taking the 
relationships which I described mto account when 
discussmg Wegener’s hypothesis. G. C. Simpson. 

Meteorological Office, 

Air Ministry, Kmgsway, W.C.2, Deo. 6. 
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The Proposed New 200 -Inch Telescope. 

I T IS common kno\\ ledge that plans for the The chief difficulty m the construction of Terv 

construction of a 200-inch reflecting telescope large discs of glass arises from the fact that they 
are being orked out at Mount Wilson observatory sufter devitnflcation during tb* v eeks or months 
This enterprise has been rendered possible by the required for the slow coohnu Imwn as anneahng 
generosity of the International Education Board, Thns leads to loss of rigidit\-d venous defect. 

Furtheimore, glass is a poor con- 
ductoi of heat and et)nse(|uently 
the outer parts of a lariie siKer- 
on-glass iniirur change’ in teni- 
lierature mure rapid]\ than the 
inner The ciinatmv of the 
sill face IS thus affected, and this 
means that the stellar image, in- 
stead oi being nearly a point, 
may often be expanded into a 
much less brilhant disc This 
defect can in the case of existmg 
mirrors be partially removed by 
the provision of constant tem- 
perature w'ater jackets and a 
similar plan might conceivably be 
adopted in the case of the 200- 
mch, but the difficulties clearly 
increase with size. It seems pro- 
bable that a limit has already 
PIG 1 —The ioi*in mirror In the vertical position for optical testing. been reached in the construction 



which m May 1928 authorised its executive com- 
mittee to provide for the construction of an astro- 
physical observatory equipped with a 200-inch 
reflecting telescope and auxiliary instruments. 
The proposed new observatory is to be conducted 
in close co-operation with Mount Wilson and the 
increased light-collecting power of the 200-mch 
telescope should permit further studies of the size 
and structure of the galactic system, of the spectra 
of the brighter stars under very high dispersion, 
and of many other important problems. A short 
account of the plans for the 200-inch in so far as 
they have matured will interest many readers of 
Nature More complete details are given by Prof 
Hale in an article in the November number of 
Harper's Magazine, the source from which the 
substance of the present article has been drawn. 

In the construction of the new instrument the 
expenence gained in constnictmg the present 100- 
inch instrument at Mount Wilson will naturally be 
of great assistance, and it will be helpful to recall 
some of the difficulties met with in the construction 
of the smaller instrument. The greatest troubles 
were in the construction of the mirror itself It 
IS obviously desirable to secure a disc of glass which 
is free from internal flaws, but in the case of the 
100-mch the disc which was finally used was one 
which was dehvered in 1908 and was rejected 
at the time. It was only after further attempts 
to produce a suitable disc had failed that the pre- 
sent mirror was fig ured from this rather unsatis- 
factory disc. The disc in question was^ full of 
bubbles, as can be seen from lig. 1, which is repro- 
duced from a recent memoir by G. W, Eitohey.^ 

of Uie la Scdi^A^iioialqiw 

deEnmoe. 1926. 


of large mirrors of solid glass. 
Prof G W. Eitchey has recently advocated the 
construction of cellular mirrors, constructed by 



ES. 2.— T«at»tiv» B»di^ of_ aOMfflfc triweap te 
losUtaie of Toetoolofy. mtmwj 

pm tfta pwHalBMy doUpa by 1. R. 


cymiii 

I JlMwlS 
I iSijMMi 


building up a kind of honeyooiib fro# 
plates, and this plan has bean 
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Wilson ty Prof Hale and his collaborators. Its 
adoption, however, has not been favoured, on 
account of the difficulty of figuring nith optical 
perfection the thin glass faces and the edges of the 
honeycomb structure In addition, doubts have 
been entertained as to the optical permanence of a 
heavy cemented structure subjected to wide ranges 
of temperature 

The plan w'hich at the present moment appears 
most promising to the astronomers concerned is 
to make the mnror of fused quartz, a substance 
which possesses a very small temperature co- 
efficient. The process consists of fusing a mass of 
nearly pure* silica in a cncular electric furnace 
which constitutes the mould. The disc thus 
obtained contains a large number of small bubbles, 
but it can be gi'ound to the approximate curvature 
of the mirror desired and then coated to a sufficient 
thickness with perfecth transparent quartz free 
from bubbles The final figuring is then carried 
out on the surface of this clear laver. The quartz 
coiiiposmg the clear layer is sprayed on to the hot 
disc by means of multiple oxy-hydrogen burners. 
A 22-inch disc has already been constructed in 
this w'ay, and it is now proposed to make a 60-inch 
mirror before finally embarbiig on the construction 
of the 200-inch mirror itself 
With regard to the figure of the mirror, it has 
been decided to construct it with a focal length 
of 00 feet, that is, with a focal ratio of / 3'3 The 
use of such a small focal ratio w ill give an immense 
concentration of light, but m common with all short 
focus mirrors the field of good defimtion will be 
small. It is proposed to remedy this defect by 


the use of a correcting lens, designed by Dr F. E 
Ross, which will be placed immediately in front 
of the photographic plate at the principal focus of 
the 200-inch mirror Dr Ross has in addition to 
this computed a correcting lens wdiich will, it is 
hoped, reduce the equivalent focal ratio to / 2 2. 
Provision will also be made for a Cassegrain arrange- 
ment with an equivalent focal ratio of / 10 The 
convex mirror in this arrangement will be 60 inches 
in diameter. 

The telescope will be mounted equatonally 
The problem of the mounting w ill be an engineering 
enterpnse of no mean dimension, and the lessons 
learnt and the difficulties met with and overcome 
m the mounting of the existing 100-inch telescope 
will doubtless be invaluable in this connexion 

Considerable attention is being paid to the 
selection of a suitable site It is highly important 
that the efficiency of the 200-mch should not be 
impaired by poor seeing arising from atmospheric 
tremors. The experience gamed with the 100-inch 
has showm that at Mount Wilson itself a 200-inch 
telescope could be depended upon to show' a gam 
in keeping with its increased size It is, however, 
probable that a still better site can be found in 
California, and the possibilities are being explored 
by observations at various sites with portable 


One of the proposed models for the 200-inch 
telescope, wffiich is now on exhibition m the building 
of the National Academy of Sciences, Washington, 
D C , IS shown m Fig 2 It should be mentioned 
that the plans include the provision of an adequate 
laboratory and workshop W. M. H G. 


The Locust Problem. 

By Dr. A. D. Imms, F.R S 


T he theory of the phases of locusts, advanced 
by B, P. Uvarov in 1921, is now well known to 
entomologists and has proved a fertile stimulus to 
further investigation of this important problem. 
It recognised the existence among these insects of 
two definite or extreme forras^ne gregarious and 
the other solitary — which are connected by a 
continuous series of less defined transitional forms 
Messrs. B. P. Uvarov and B. N. Zolotarevsky ^ 
have recently discussed certain aspects of the 
robleni, in the hght of new' observations made 
y S. A. Predtechensky in Kussia, and by the 
junior author in Madagascar. Although their 
remarks apply more especially to the well-known 
species Locusfa migraioria, these authors beheve 
that a standard phase nomenclature, apphcable 
to all species, would be both possible and ad- 
vantageous, According to their interpretation a 
locust can exist in three unstable biological phases, 
namely, a solitary one, plmis solitaria : a gre- 
garious one, plmi8 gregaria, and a transitional 
phase between these two which they term phasis 
tramms. These phases differ from each other in 
morphological and colour characteristics, on one 

» PI»M« ol Lomta and their mterrelatlonB. BuU. Entmologml 
Remreh, 80 , pp. 281-265, Oot 1920. 
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hand, and in biological features (mainly behaviour) 
on the other. Whether it will prove possible 
to distmgiiish such phases solely by the con- 
venient method of examining their morphological 
characters, can only be determmed by studying 
the whole senes of phases of a given locust in 
a specific locality. 

The solitary phase consists of isolated individuals 
and IS represented where no swarms exist, or have 
existed, within at least one precedmg generation. 
The transient phase is not represented by any 
definite form, but by a contmuous series of transi- 
tional forms between the solitary and gregarious 
phases. Such a senes may be observed either (a) 
when the transformation is from the sohtary phase 
towards the gregarious phase, when it may be 
termed phasis congregam ; or (6) the tendency 
IS m the opposite direction, when it is termed 
pJums dimcia7is These two phases are, therefore, 
essentially of a biological nature, but it appears 
that it may be posssible to distinguish them also by 
minor details of structure and colour. The gre- 
garious phase IS that assumed when mdividuals 
form dense and extensive emigrating swarms 
(Fig. 1). Recent studies of Locusta migratorm 
have shown that, although this species is a very 
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definite unit, it exists as three subspecies, namely, 
rossica in Central Europe and possibly Wetstem 
Europe, migratona {sensu sir )m south-east Russia 
and migiatonoides m the tropica and subtropics 
Each of these subspecies ma^ pass through the three 
phases abeady mentioned, but it is possible that 
all may not piove to be equally polymorphic The 
application of this theory to other species indicates 
that, in the past, the solitary and gregarious phases 
being in most cases so distinct they have hitherto 
not been recognised as such Great confusion has 
naturally resulted, since they have been regarded 
as distmct species under separate names From the 
practical point of viev 
Turnips of locust control it is, 

’ ^ssocT^ ) obviously, of prime im- 

\ portance to study the 

behaviour of these in- 
sects in the hght of 
Uvarov’s theory. The 
theory lends a new 
interpretation of the 
causes of locust out- 
breaks, and by direct- 
ing research along a defined course it will co-ordmate 
investigation, hitherto largely prosecuted blmdlym 
the hope of eventually alighting upon some solution 
of the problems concerned. It opens up the possi- 



ous phase may sometimes be circumvented, and the 
location of the breeding grounds of the latter phase 
may lead to the destruction of immense numbers of 
potentially harmful individuals. This aspect of the 
subject is fully discussed m Uvarov’s recent 
treatise ^ on locusts, which has already been noticed 
m these columns 


On April 29 of this year the chairman of the Com- 
mittee of Civil Research® appointed a scientific 
sub-committee of ten members under the chair- 
manship of Sir Henry Miers, with the following 
terms of references : 

“ To consider and report on : 

(а) Means for the mass destruction of the 

Desert Locust Schsiocerca gregaria 
Forsk. 

(б) Methods for ascertaining the reasons for 

the periodic sw^arming of this species 
with a view to its control ” 

The depredations of the Desert Locust are of im- 
mediate concern to the Empire, since an enormous 
area of British Africa is periodically affected be- 
sides Palestine, Transjordania, and Iraq. In Kenya, 
for example, it is mentioned that £50,000 has al- 
ready been spent on control and relief measures 
with respect to an outbreak of this insect which is 
still continuing at the present time. The Kenya 
government has now taken power to prohibit all 
exports of foodstuffs from the territory, and the 
Legislative Council has passed a resolution authoris- 
ing expenditure up to £200,000 to the Food Control 
Board to enable it to discharge its function. 

As a preliminary step the Committee of Civil 


* " Locusts and Oiasshoppcrs ' ^juuuvu, 

• Committee of Civil Research Locust Sub-Committee First aad 
SeccMid Interim Reports. London. H.M Stationery OlSSce, 1929, 
Price 3d net. 
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Research has issued two reports of the Locust Sub- 
Committee which were presented to Parhameiit in 
Jul} 1929 In the first report it w as recommended 
that the collection of information from all available 
sources respecting the habits and behaiiour of the 
Desert Locust should be proceeded with forthwith. 
This information should be collated and distributed 
to the territories affected by the insect in question. 
In order to effect this scheme, it was recommended 
that financial arrangements should be made to 
enable the Imperial Bureau of Entomology to com- 
mence this work In its second report the Sub- 
Committee drew up a draft scheme of the research 
it deemed necessary to be earned out, and stress 
was laid upon tlie possibility of employing aero- 
planes tor purposes of reconnaissance and ja^erhaps 
also lor the destruction of locusts It recommended 
that colonial governments, interested m this specific 
locust problem, should be commumcated with and 
invited to indicate whether they would assist by 
coiitnbutmg to the cost and by providing local 
facilities if a proportional Imperial contnbution 
could be arranged. It also suggested that eom- 
mumcation, m a similar sense, should be made for 
the purpose of obtaimng the views of the Govern- 
ment of India With the object of obtaimng the 
fullest information possible respectmg the Desert 
Locust, it IS further suggested that inquiries should 
also extend to foreign territories affected by the 
insect in question 

About the middle of the present year evidence of 
the enormous destruction occasioned by the Desert 
Locust m Palestme had come to hand m the form 
of an article by Mr. G. E. Bodkin,^ Government 
Entomologist The history of locust invasions in 
Palestme mdicates that these visitations have 
occurred in recent years with remarkable regularity. 
Thus 1865, 1878, 1890, 1902, 1915, 1928 are marked 
by visitations of this insect— an unvarymg period 
of 12-13 years elapsing between the events The 
year 1916 was a most disastrous one, and in the 
Jaffa district alone damage to the extent of about 
£200,000 IS stated by Mr. Bodkin to have resulted 
from locust depredations. Smee the destruction 
was practically universal in Palestine the damage 
m the whole country reached a colossal figure. 
The suffering endur^ by the population, as it 
happened, was alleviated to a marked degree by 
the War, which mvolved the occupation of Palestine 
by the British army. The large supphes of food 
thus brought m, and the liberal payment for ser- 
vices rendered, helped the population at a time 
when it was demorafised by the destruction of a 
means of hvehhood. 

Palestme was visited by another invasion in 
1928, and the chief facts respecting this event are 
recounted m Mi. Bodkin’s article. It app^ that 
there were three successive waves of invasion, bnt, 
by comparison with the event of 1916, they were 
but light. Ability to anticipate such an occurrence 
resulted m very little serious damage being in- 
cuired. The appearance of the Desert Locust in 
Hauran and in Egypt the previois year gave time^ 
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\^arning, and preparations for a control campaign 
the fuiliming >ear were soon embarked upon. 
Consequently, i928 \^a8 the first time that locust 
mvasioiih m Palestme were combated with an 
adequate organisation of material, eqmpment, and 
peiftoimel The campaign was assisted by the 
drought, uhieh rendered the ground unsuitable, 
for the most part, for the insects to lay many of 
their eggs. 

The nature of the control measures that were 
applied can only be briefly mentioned here. The 
destruction of the winged locusts, prior to egg- 
lajTiig, means the elimination of hordes of potential 
young locusts, and Mr. Bodkm describes a type of 
flame-thro\\cr devised for this purpose. These 
machines did good service at night owing to the 
habit of the Desert Locust of clustering m dense 
masses at that time The arming of large numbers 
of villagers with hand nets resulted in further 
destruction, and they also assisted by encirclmg 
swarms of gravid locusts, and slowly dmdng them 
to a common centre, to be exterminated by use of 
flame-throwers. The methods prosecuted were 
so efficient that most of the egg-laymg be- 
came restricted to the Jencho distnct. The 
resulting young locusts or ‘hoppers’ were de- 
stroyed by sprajing with kerosene emulsion, and 
later by fire and by means of arsenicals. iMr. 


Bodkin’s instructive and timely report should do 
much to encourage those who have to encounter 
the same menace m other lands It is evident that 
adequate preparation, and the application of the 
nght measures coupled with a knowledge of specific 
locust behaviour, were collectively responsible for 
the good results achieved. 

The Palestine outbreak is du’eetly related to a 
much more formidable and simultaneous invasion 
by the Desert Locust of the southern Sudan, Kenya, 
aiid Tanganyika Territory The duration of this 
menace cannot be foretold with certainty, but it 
appears probable that it will continue until 1931 
The reports of the Committee of Civil Research 
synchronise, therefore, with a recurrent outbreak 
of first magnitude. This fact should serve to stress 
the urgency of carrymg out the procedure advocated 
with as httle delay as possible. A judicious ex- 
penditure of £20,000 or £30,000 in the course of 
four or five years should reap benefits out of all 
proportion to the money so devoted The greatest 
need is for exact information on the behaviour and 
habits of the Desert Locust, and the co-ordination 
of such information from as many sources as 
possible. Without this knowledge, we shall be 
merely groping m the dark for many years to come 
simply because there is no adequate foundation to 
work upon. 


Irradiation and Health. 


T hat exposure to sunlight or some source of 
ultra-violet, luminous, or heat rays has a 
beneficial effect upon general health has been 
claimed by many competent observers That 
insolation is of great value in the treatment of 
vanous forms of tuberculosis may be taken as 
well established, although the coohng power of 
the open air, as well as the sun’s rays, plays a part 
in the favourable effects produced. Agam, that 
vitamin D is formed from ergosterol m the skm 
when the latter is exposed to ultra - violet light 
has been definitely shown, as well as the develop- 
ment of an increased bactericidal powder in the 
blood, after suitable irradiation of the same organ. 
But whether such effects are accompanied by an 
increase m the resistance of the body to infection 
has not been satisfactorily demonstrated, m spite 
of a very general impression that suitable ex- 
posure to a source of light does improve the general 
health. Colebrook ^ has therefore submitted this 
question to an experimental study, and at the same 
time has mvestigated the influence of light upon 
the rate of healing of a purely local infection 
In the first investigation the mfluence of light 
upon the health and development of school children 
was studied : their ages ranged from five to seven 
years, and the period of observation extended from 
August 1927 to March 1928. They were divided 
into three groups, upwards of a hundred children 
in each : one acted as a control, the others were 


/ MedlwlE#^ Council. Special IlepoitSerleB. No 131 taidia- 
Won and lealttj. A: Ultea-Violot Irradiation of School Children, B • 
By Dora Colebrook. Pp.47. (London: 
H,M. StaWonery Ofllra, 1988.) l».6(l.net. 
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exposed, clad in bathing sUps only, three times 
weekly to a direct current long-flame carbon arc 
lamp , in one of these the light from the lamp 


about 3342 A. reached the children The dosage 
aimed at was one which would just fail to give an 
erythema reaction on the skin of a child of average 


ing the distance of the child from the lamp, by 
mcreasing the time of exposure, and also the 
output of the lamp. Pigmentation of the skin 
was produced m a number of the children by the 
treatment. The groups were selected to be as 
similar as possible as regards ages and types, and 
it was considered that the home conditions were, 
on the average, also similar in the groups and were 
such that any benefit due to the irradiation would 
be easily seen and not counteracted by a poor home 
environment. 

The progress of the children was followed by 
recording height and weight at intervals, by fre- 
quent oteervations of the occurrence of chilblains 
and colds, or other infections, and by noting the 
subjective impressions of the medical officer, 
teacher, and parent. The results were, in brief, 
that exposure to light had almost no beneficial 
effects whatever; in fact, the advantage was 
usually to the control group as compared with the 
lamp groups, or to the screened lamp group as 
compared with the unscreened However, as 
regards progress in schoolwork, exposure to light, 
especially the screened lamp, appeared to be of 
favourable influence, whilst the unscreened, and 



December 21 , 1929 ] 


]sLiTVIiE 


953 


to a certain extent the screened, lamp seemed to 
exeit at first a stimulating effect on increase in 
'n eight, although this stimulus was only temporal v 
in its action, and the period of increased growth 
lias follo^\ed by one of relati\eh' decreased growth 
rate, so that at the end of the experiment the 
advantage v as v ith the control group As regards 
infections, the evidence vas definitely against 
the exposure to light having any favourable effect, 
but, for vhat they are vorth, the subjective im- 
pressions of teachers and parents wore in favour 
of the lamp groups 

It thus appears that, except for a possible 
temporary stimulating effect upon growth, ex- 
posure to light IS without mfluence upon bodih 
states w’hich are susceptible of objective measure- 
ment, but may be taken to improve, although only 
shghtly, that state which can only be described 
as the general health and well-being It may be 
emphasised that these conclusions only apply to 
the conchtions of this particular experiment, and 
that other sources of light, etc , might have different 
effects , that the home conditions of the children 
were uncontrolled (though probably sufficiently 
similar in all the groups), and finally, that the 
control group differed from the others not only m 
not being exposed to light, but also m not sharmg 


the necessar\ roiilmi^ siRidcntal to thi^ expobure, 
such as withdrawal timn kx'-oib, diChMiig and 
undressing, and cxptMin* to the ditteienf tem- 
perature of the lamp room ab compared with the 
class room 

In the second study, Colebrook nuestigated 
the influence of ultra-violet light trom mercury 
vapour lamps upon the healing of varicose ulcers"* 
either the leg up to the knee or the ulcer itself only 
were ii radiated , between treatments only a simple 
diessing and bandage were applied For controls, 
a bones of cases w*as treated with Qnna's zme oxide 
and glyceiine paste The result of the investi- 
gation was that the cases treated with light of 
veiy varying intensities responded much less 
satisfactorily than those dressed with the paste 
the difference was most marked in the case of the 
ambulant patients, indicatmg that any benefit 
seen under light treatment m patients kept iii bed 
was probably largely due to the accompanymg 
rest and not to the light No chfterencc was 
observed m the course of heahng between irradiated 
and umrradiated areas of the same ulcer, other con- 
ditions bemg the same for both and finally, relief 
of symptoms was not obtained during hght treat- 
ment but was a marked feature in the patients 
treated with Uima’s paste. 


Obituary. 


Dr Harold Wager, F R 8. 

D r HAROLD WAGER, whose death occurred 
on Nov 17, had shown his interest in 
science at an early stage in his career In 1885 
he was associated with Mr Auberon Herbert as 
private secretary, an association which led to their 
collaboration in the production of a paper m the 
Contemporary Eeview upon “Bad Air and Bad 
Health ”, which afterwards appeared (1894) as a 
pamphlet From 1886 onwards Wager went to 
the Royal College of Science, where he was a regular 
attendant at Dr D H. Scott’s classes upon botany, 
and is still remembered by the latter as one of his 
most brilliant students. 

In 1888, Wager was appointed demonstrator m 
biology in the Yorkshire College at Leeds Smee 
that date, although he has not always resided at 
Leeds, he has been so much identified with both 
science in Yorkshire and with the Yorkshire College 
—and afterwards the Umversity of Leeds— that he 
is generally recogmsed as one of the most distin- 
guished of a very remarkable band of scientific 
naturahsts of the county of the broad acres In 
1894 he married Winifred Mall, the only daughter 
of Prof. L. C. Miall, the first and only professor of 
biology in the Yorkshire College. 

On the outbreak of the War, with the consent of the 
Board of Education, Dr. Wager voluntarily under- 
took the direction of the Department of Botany 
durmg the absence of Prof J. H. Pnestley upon war 
service. After the armistice he remained for some 
time in contact with the Department, in which he 
held an honorary lectureship, and it was with regret 
that the Umversity Council recently received his 
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resignation of that post when he found bmself 
unable to keep m touch with the activities of the 
Department 

Through his early association with Dr D. H 
Scott, some of Wager’s earhest scientific papers 
were upon plant anatomy, includmg a paper, m 
collaboration with Dr. Scott, upon the floating 
roots of Sesbania acuUata, but throughout his career 
Wager showed a catholic diversity of interest— 
every subject open to experiment and obseivation 
in the scientific spirit bemg of appeal to a man with 
the temperament of the naturahst and observer, 
and the training and techmque of the student of 
science He first established his scientific reputa- 
tion by a long senes of papers upon the cytology 
and life-history of the fungi, which were published 
durmg the years 1889-1900. Early m the new 
century he was also makmg observations upon the 
cytology of the blue-green algae, the Cyanophycese ; 
but what distmguished Wager as a student of 
such problems was that he never lost interest 
m the growing plants m the field As a result his 
specialist studies of these two groups have the very 
unusual accompaniment that he has pubhshed m 
the Naturalist keys to the determmation of species 
of Oscillatona and Phormidium, and also a very 
useful guide to the determination of genera of the 
Agaricaceae. 

This interest and sympathy with the field of work 
of the naturalist, coupled with his specialist know- 
ledge of techmque in fields usually outside the 
naturalist’s provmce, made Wager a great influ- 
enee m deepemng and extending the oontrihutiai 
of Yorkshire naturalists to biology. Undte, Mill 
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ehairman^hi}) the annual imcologieal tola^.s of 
the Yuikshire Xatiirahstb’ Union lia\L‘ (hnu' ver> 
fc>ucces'-tul \H)rk in promoting inteie.st in these 
pkuitN, and in adding to our knowledge ot the 
Vurk.'«lmo .xpecies In 1913, as president of the 
Uiijou, he demoted his address to a biief resume 
of ins observations upon the mo\ements of free- 
swimming micro-organisms, a iascmating subject 
which showed him at his best, alike as a naturahst 
and as a brilliant manipulator of microscopic living 
organisms, alive to the fact that the infinitely small 
amongst living creatui'es still have to obey physical 
laws 

On the occasion of the meeting of the Yorkshire 
Naturalists’ Union m Leeds in 1914, the Umversity 
conferred upon him the honorary degree of D.Sc 
in recognition of his great contribution to science 
and his distinguished association with the study of 
natural science in Y^orkshire. In 1904 he had been 
elected a fellow of the Royal Society. 

Dr Wager’s severance from academic labora- 
tories, upon his appointment as one of H M. In- 
spectors of Secondary Schools, iii no way diminished 
his scientific activity. With simple laboratory 
appliances, but with an almost uncanny fiair for 
microscopic mampulation, he continued to carry 
out observations in various fields of biology, and 
in particular turned his attention to a number of 
problems of plant physiology His photographs 
through the lenses of the leaf epidermis were as 
beautiful a demonstration of the capacity these 
cell wall structures showed to focus objects, as his 
experiments wm to show’ that Haberlandt’s views 
as to the function of the ‘ ocelli ' needed reMsion 
He also made numerous observations upon the 
leaf pigments and other plant pigments, many of 
w’hieh, probably, have never been fully embodied 
m his published writings 

These unremitting scientific labouis w’ere a daily 
accompaniment to Wager’s conscientious fulfilment j 
of his duties as an inspector of schools The result 
W’as, naturally, that the teacher of biology in the 
school, apt to have recourse to the easier' path of 
instruction through text-book and diagram, was 
constantly being reminded of the wide gap that 
may exist betw een the formal description and the 
object awaiting the unprejudiced regard of the 
obser^ er. Just as the amateur naturahst, seemg 
in Wager a kindred spirit, was led by bis example 
to take more pams and extend the range of his 
scientific technique, so the professional teacher 
W’as encouraged to leave routine repetition of second- 
hand facts, to observe for himself, to become, in 
fact, a naturahst, and thus to develop a new en- 
thusiasm w’hicli rapidly eommumcated itself to his 
pupils 

Dunng Wager’s long association with Y’orkshire, 
he learnt to love the Yorkshire dales. It was m 
his cottage in Lyttondale that he died after a short 
dlness, and he was laid to rest in the little church- 
yard at Amchffe amongst associations that were 
always dear to his memory, and to those of his many 
Yormir© friends. There they will like to thinlr 
of him — at rest in surroundings that were always 
congenial to his spirit. 
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Sir Sainthill Eaedley-Wilmot, K C I E 
The death ot Sir Samthill Eardley-Wilmot on 
Nov 13, at Henley-on-Thame.s, removes a great 
forester who spent fort^ -seven years ot his life in 
the service of his country Eaidle,\ -Wilinot was 
the fourth son ot Augustus Hillier Eardley-Wilmot, 
and was boin on July 17, 1852 He joined the 
Indian Eorest Sernce m December 1873, after 
hamg spent thiee \ears undergoing his forestry 
traimng in Germany. There can be little doubt 
that some aspects ot this training had a con- 
siderable influence on Eardley-Wilmot’s subse- 
quent career for he w as able to appreciate to the 
full the advantages, as also the weaknesses, of a 
purely German training, when strictly applied, to 
the very dissimilar and varying conditions of the 
sub-tropical and tropical forests Wilmot was 
appomted to the old North-West Promces and 
Oudh, spending the first sixteen years of his service 
as an executive officer m charge of several forest 
divisions m the Provinces In 1890 he was pro- 
moted to admimstrative rank and passed the 
followmg eight years as Conservator in Oudh, 
where his organising ability, combined w’lth his 
great professional knowledge', radically changed the 
management of the forests by mtroducing a more 
scientific conservancy and earned him the en- 
comiums of the local government 
It was durmg this period that, as a result of 
sylvicultural studies earned out in the forests, 
Eardley-Wilmot WTote a series of important papers 
entitled “Notes on the Regeneration of the Sdl 
{Sk>rea robusta) ” ; “ Notes on S41 Forests ” , 
“ Notes on Improvement Felhngs ”, “ S41 Coppice 
Forests of Oudh ” , “ Notes on the Treatment of 
Shisham {Dalbergia Sissoo) and Khair {Acacia 
Catechu) m the Sub-Himalayan Tracts”— all of 
which were published in the Appendix Series of the 
Indian Forester in the nineties of last century. 
They formed a very valuable addition to the scanty 
knowledge at the time existing on the sylvicultural 
characteristics of these species. From 1900 until 
1902 Eardley-Wilmot w^as m Burma, and in Febru- 
ary 1903 was appointed to officiate as Inspector- 
General of Forests, and afterw’ards confirmed. 

Apart from numerous activities in administrative 
directions, notably the improvements he was able 
to get effected m the emoluments of officers of the 
Department of all grades, and the steps he took to 
improve the forest education of the executive and 
provincial staff of the Department in India, 
Eardley-Wilmot’s greatest achievement was con- 
nected with the inauguration of the Imperial Forest 
Research Institute at Dehra Dun. At the time 
Eardley-Wilmot passed through Calcutta en route 
for Burma, the then Inspector-General of Forests, 
Mr B Ribbentrop, was endeavouring to obtain 
the consent of Government to the appointment of a 
for^t officer to take up special research work in 
forest entomology. Eardley-Wilmot was keenly 
mterested in this new^ departure. The appoint- 
ment applied for was made for two years, and I 
myself took up the work. At the end of the period 
the question of continumg the work was undecided. 
I was in charge of the Indian Museum as officiating 
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isuperintendent, and Eardle\ -Wilmot came liack 
to Calcutta Irom Burma Tins ^^as m Fe])riiarv 
19U3 and the first ot many com crsations then 
took place between the Jnspoctor - General of 
Forests and myself on the subject of the formation 
of a Forest Research Institute Lord CWzon was 
Viceroy, and once Eardle} -Wilmot had obtained 
his .sunpathetic consideration, the matter went 
through and the Institute was inaugurated in 
1906, six research posts being filled by officers 
selected from the Forest Department The In- 
spector General often said that his replj to the 
query as to where he was going to obtam his 
research officers, “ From the Department, sir ”, 
pleased the Viceroy almost more than any other 
mcident in coimexion with the new departure 
For Lord Ciirzon w'as the Viceroy who really com- 
menced the introduction of the scientific expert 
into India, and it proved a difficult work at first 
to obtain suitable men The research officers were 
appointed and commenced w'ork But there were 
no buildings and no equipment All that had to 
come The openmg by the Viceroy of the greatly 
enlarged Forest Research Institute at Dehra Dun 
(Natuee of Nov 16, p 778), but six days before 
Eardley-WilmoFs death, is a witness to the 
enormous value of the step taken in 1906 

Eardley- Wilmot left India m 1908 on furlough, 
retmng from the service in 1909 His work was 
not finished For he was appointed in 1910 as one 
of the Commissioners of the newly formed Develop- 
ment Commission, forestry bemg his special charge. 
With his Indian experience behind him, he deter- 
mined that forestry education was one of the first 
lines to take up in Great Britain Grants for this 
purpose w^ere made to various institutions Edm- 
burgh received a grant from the Development Com- 
missioners of £10,000 The larger part of this 
grant was made with the object of erecting suitable 
departmental buildings (we only had two cellars 
in the old University buildings at the time), the 
Umversity Court adding a similar sum. A further 
grant was offered to enable a chair to be estab- 
hshed, and this sum also eventually materialised. 
At the end of five years as a Development Com- 
missioner, Eardley- Wilmot was appointed forestry 
adviser to the Commission and held the appoint- 
ment for five years At the end of this period the 
Forestry Commission came into bemg and took 
over charge of forestry work from the Develop- 
ment Commission. This ended Eardley- Wilmot’s 
active life as a forest officer. 

It IS perhaps too soon to adjudicate correctly 
upon the value of Eardley-Wilmot’s ten years’ 
work for forestry in Great Britain and Ireland. 
The Development Commissioners had no executive 
powers, grants were given in the mterests of 
afforestation and a commencement had been made 
with the mtroduction of a system of co-operation 
between landlord and State m the formation of 
new plantations on a profit-sharmg basis For the 
purpose of this review’ of Eardley-Wilmot’s life’s 
work, he will be remembered for the part he played 
in brmging the Forest Research Institute into 
being in India, and— what he himself would value 
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as a still stronger thuin— I k* vill be lemembered 
as a fine foreister and lua^niilu out sportsman His 
‘ Forest Life and Spoit ui Inilia ” is regarded as a 
classic as much from tlie scientific loresti\ view- 
point as from a natuial histon and sporting one. 
He also published tv o other books, The Life of a 
Tiger ” and " The Life of an Elephant both of 
which gave evidence of a close stuch of the lore of 
the jungle E P Stebeing. 

hlE W R Bower 

The death occurred at his home at Huddersfield, 
on Nov 20, of !Mr William Richard Bover, who 
was for more than thirty jears head of the Physics 
and Electrical Engineering Department of the 
Huddersfield Technical College 

Mr Bover was born at Southampton and re- 
ceived his early education at the Taunton School 
and the Hartley College in that towm. Gaming a 
national scholarship, he proceeded to the Royal 
College of Science, London, of which he became 
an associate and later a member of staff Before 
the commencement of his long period at Hudders- 
field m 1896, he served on the staffs of the Univer- 
sity College of Wales, Aberystwyth, and Brighton 
Techmeal College He was a fellow of both the 
Physical Society and the Institute of Physics, and, 
after his retirement, received the honorary title 
of emeritus professor of physics at Huddersfield 
Techmeal College His breadth of knowledge, 
attention to deW, and great experience as an 
expenmentah’st gave a marked impress to his 
teaching and brought him the warm affection of 
his students 

Amongst Jlr. Bowser’s early activities at Hudders- 
field w'as the practical application of X-rays, in 
which he w’as a local pioneer , many and varied 
were the cases then brought to the College for 
examination Later, as a w’riter, he was joint 
author of Bower and Satterly’s “ Practical Physics ” 
and author of “ Primary Physical Science ” which 
appeared last year He w’as especially interested 
m optics and published papers illustrating the 
application of graphical and geometncal methods. 

Mr. Bower’s steadiness of aim, disinterested 
sincenty, and great capacity for administrative 
work led him to take active interest in the Associa- 
tion of Teachers in Technical Institutions. He 
served on the national executive of this body for 
many years, and, at a critical period in the history 
of the teachmg profession, became president of the 
Association and a member of the Burnham Com- 
mittee. His judicial temper and unfailing courtesy 
made him an invaluable negotiator. 

Wb regret to announce the following deaths : 

Dr. Charles Chilton, lately professor of biology and 
Rector of Canterbury College, New Zealand, an 
authority on the Crustacea of New Zealand and the 
Antarctic regions, on Oct. 25, aged sixty-mne. 

Dr. F. W. Dootson, lecturer and demonstrator in 
chemistry in the Umversity of Cambridge, on Dec, 12. 

Admiral of the Fleet Sir Henry Bradwardme 
Jackson, G C.B., K.C.V.O., F.R.S., a pioneer in the 
development of wireless telegraphy, on Dec. 14. affsd 
seventy-four years. 
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News and Views. 


On Deo. 23 occurs the ceutenarj of the birth of the 
distinguished French chemist Paul Hchiitzenberger, 
who was born at Strasbourg m 182h The son of a 
professor of law, Sehutzenberger took the degree of 
M.D. at Strasbourg, was for a short tune assistant to 
Persoz (1805-1868), the professor of chemistry in the 
Paris Conservatoire des Arts et Metiei^, and tor some 
years a professor at ilulhauscu Hiirh St. hool Returning 
to Pans m 1865, he became assistant to Balaul at 
the ColH'ge de France, sueeeetled to Balaid's chair 
m 1876, and from IS82 was abo Diiector of the muni- 
cipal ficole tie Ph^'i(lue et de Cheraie In ISSS ho 
was elected a member oi the Academv ot Scienee-!. m 
the pla(*e ot Debrat , and he died at Me/,j , Seme et 
Oise, on .fiiiie 20, 1897 The following year his bust 
w’as placed m the Eeole tie P]iysi(|ue. Sehutzenberger 
paid ]iartieulai attention to industrial chemistiy, 
especially of colouring matters, and was known for his 
long researches on the constitution of alkaloids and 
of the albummoid bodies. He also piepared a new 
series of platinum compoimds. His works included 
his book on fermentations (1875) and a treatise on 
general chemistry m seven volumes. Towards the 
end of his life he adopted the view that the elements 
had been formed by some process of condensation 
from one primordial substance of extremely small 
atomic weight, and expressed the opimon that 
atomic weights within narrow limits are variable. 

We ha\ e received from the Department of Research 
in Terrestrial Magnetism of the Carnegie Institution of 
Washington the following statement relatmg to the 
lu^s of the nonmagnetic research ^e'5Bel Carnegie, 
referred to m our issue of Dee. 7, p 883: “The 
survey yaciit Carnegie and her scientific equipment 
were completely destroyed m the harbour at Apia, 
Western Samoa, on the afternoon of Nov. 29, 1929, 
following the explosion of gasoline while it was bemg 
stored on the vessel Capt James Percy Ault, m 
command, and one cabin boy were killed, the engineer 
and mechanic were seriously injured, and three of the 
sailors hurt. Tlie scieiitifie members of the staff, w ith 
the exception of W. C. Parkinson, second m command, 
are expected with Capt. Ault's body at San Francisco 
about Dec 19, ]\Ir. Parkinson is remaming at Apia 
temporarily, from which place he will proceal later 
to take charge of the Watheroo Magnetic Observatoiy 
in Western Australia. The Carnegie w as the property 
of the Department ot Terrestrial Magnetism of the 
Carnegie Institution of Washington and had completed 
about 45,000 nautical miles of her seventh cniise at 
the time of the accident. Since launching in 1909 
she had traversed in all oceans from SO*" north to 
er south, a total of nearly 300,000 nautical miles 
The data gathered fonn valuable contributions to the 
wience of geophysics, including terrestrial magnetism 
Md electricity, oceanography, and meteorology.” 

TW new research vessel, the R.R.S. Discovery II., 
a description of which appeared in our issue of Nov. 
23, p. 798, haa been loading at St. Katherine’s Dock, 
London, and on Dec. 10 she waa mspeeted by H.R.H. 
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I the Duke of Crioueester, w'ho evinced great inteiest in 
; the v'essel and her equipment and made a short speech 
■ to the officers and crew. On the following day the 
I Discovery Committee held a reception on board the 
' \ cssel, and on Dec 12 she was visited by King Haakon 
; of Norway T!\\e Discovery II sailed on the nioinmg 
1 of Dec 14, and in a month’s time will be at work on 
i the whaling grounds of South Geoigia 

i Last summer, Prof. (! Elliot Smith attended as 
I an official representative of Great Britain the Pan- 
I Pacific Scienee Congress held in Jav a, and on Dec 9 
' he delivered a public lecture at University College, 
! London, desciibmg his expeiiences He said that the 
recent achievements of the Dutch in J ava are woithy of 
careful coasideiation by everyone interested in colonial 
administration, and especially in the application ot 
science for the vv elfare of mankind As Mr Ormsby- 
Gore, referring to Java, said m his recent report, ‘ It 
certamly affords the most remai'kable example in the 
world to-day of the application of science to the de- 
velopment of the tropics. . . The significance of Java 
has never been fully appreciated in Great Britain or 
m the other parts of the Empire.” In Java scientific 
research is regarded not as an expensive luxury but 
as the vital and essential condition of social and 
economic prosperity, if not of existence itself. Much 
important work is bemg accomplished in both pine 
and applied science, ancl not only are the results of 
research being used for administrative puiposes, but 
in addition the spirit of scientific inquiry mspires the 
attitude of the government. In no department is the 
effect of this interest more vividly revealed than m 
the affairs of the people themselves. No visitor to 
Java can fail to be mipressed by the happmess of the 
teemmg multitudes of well-behaved people— the popu- 
lation of Java roughly equals m number the people 
of Britain This is m large measure due to the study 
of the peoples and their customs and beliefs. The 
understanding of the mentality of the people of Java 
which has emerged from the interest in and the 
scientific study of their history and mstitutions has 
enabled their rulers to respect the desires of the popu- 
lation and preserve institutions and customs which 
mean much to them and do not mterfere with orderly 
government. 

Apaet from these considerations, Java is for the 
anthropologist a land of intense interest. As the 
home of the earliest-known member {Pithecanthropus) 
of the human family and of the tree-shrews, tarsiers, 
lonses, and a variety of monkeys and apes, the 
Netherlands Indies provide an epitome of man’s 
ancestry They form the avenue whereby representa- 
tives of the most primitive surviving races of men 
wandered to their homes m Australia and Melanesia 
respectively Centuries later, the most adventurous 
Argonauts of early times made their way through the 
Archipelago to the scenes of their greatest maritime 
achievements in Polynesia. Java is the new Atlantis 
not only in the Bacoman sense as the one country 
where science promises to be the mspiration of 
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administration, but al&o m the fact that it is the most 
impoitant cultural link with the New World The 
Mala> Archipelago, forming a widely spread group ot 
islands occupying the only means of access to the 
Pacific Ocean, has thioughout the ages acted as a 
sieve which has retained ceitam of the elements of 
the man^ cultural streams passing from the west out 
mto the great ocean Repeatedly one sees, not mei ely 
on the ancient nionumeiits but also amongst the living 
population, scores of interesting survivals of the 
ancient civilisations of China and India, Greece and 
Mesopotamia, Crete and Egypt, forming an integral 
part of the modern culture Inscribed upon the old 
Indian temples of the eighth and later centuries ot the 
Cliristian era, there are scores of ornamental designs 
and other architectural devices the dependence of 
which upon India and Greece is generally admitted, 
but which are also assumed by many to be distinctive 
features of the Maya culture of Central Amenea. 

At a meeting of the Royal Society of Edmburgh 
on Dee 2, Prof. V. Gordon Childe read a paper 
on the early colonisation of northern Scotland as 
illustrated by the recent discoveries in Orkney. He 
summarised the variations in climate known to have 
taken place in Europe smce the last Ice Age, pomtmg 
out that the most flourishing periods of prehistoric 
and early historic civilisation m Caithness and Orkney 
comcided with what should on current climatological 
notions have been peculiarly unfavourable epochs. 
On the other hand, historical circumstances lent 
sigmficanee to the position of these lands at the mouth 
of the North Sea in ‘neolithic’ times, durmg'the 
Roman occupation of Britam and m the Viking age. 
Prof. Childe described the new culture revealed at Skara 
Brae, Orkney, as the result of divergent specialisation 
m an isolated area It was compared m turn with that of 
each of the periods when Orkney participated actively 
in the general current of cultural progress. Many 
features of the architecture of the village can be 
traced m the ‘ neolithic ’ chambered caims, but the 
pottery at least is derivable from a defimte group 
found in Scotland during the Bronze Age. The 
brochs and their culture were examined m great 
detail, but it is concluded that there are no significant 
pomts of contact. The inference is that the village 
was anterior to the brochs or else represented a 
renaissance of a purely native culture after the 
civilisation of the broch builders had fallen mto decay. 
The native culture itself would be derived from the 
first neolithic colonists commg from the Atlantic, 
perhaps mixed with Beaker folk from Central Europe. 
The broch bmlders represented an entirely new stock, 
certainly Celtic, but commg immediately from the 
Western Isles 

In a Friday evening discourse on Deo. 13 at the 
Royal Institution by Miss D. A. E. Garrod, on cave 
excavation m the Near East, it was stated that until 
the last few years the study of prehistoric imains 
in Palestme has been practically confined to the 
ooUection of material from surface sites. In 1926, 
Mr. Turville-Petre, excavatmg on behalf of the British 
School of Arohseology m Jerusalem, discovered a 
skuU of Neandertal type associated with an Upper 
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Moustenan mdustij m the Mughaiet ez Zuttijeh, 
uoith of the Sea of Galilee In 1928 the Biitish School 
caiTied out excavations in a ca\ e neai Shukba, m the 
western Judaean hills, wheie an Upper Moustenan 
industry resemblmg that ol the Mugharet ez-Zuttiyeh 
was found underlying a Mesolithic let el, hitherto 
unknown in Palestine In the autumn of 1928 a 
cdiving on bone, which appeared to be prehistoric, 
was diseotered in a sounding made by the Palestine 
Department of Antiquities in the Mugharet el Nad, 
at the western foot ot Mt. Caimel, and m 1929 this 
cave was excavated by the British School, in collabora- 
tion with the American School of Prehistoric Research. 
The outer chamber of the cave was much disturbed, 
but the inner chamber, which was mitouched, con- 
tained fue prehistoric levels, as follows 1, Meso- 
lithic , 2, 3, 4, Upper Palaeolithic , 5, Moustenan. 
The Mesolithic represents a slightly later stage of the 
Shukba industry. In the Upper Palaeolithic layers 
northern African and European influences alternate, 
the mdustry of 2 bemg Capsian, while 3 and 4 contam 
an Aungnacian of European type. 

Prof H. Freundlich, who delivered the second 
Liversidge lecture before the Chemical Society on 
Dec 12, took as the subject of his discourse “ Surface 
Forces and Chermcal Equilibrium ”. Speakmg with 
delightful clarity and fluency, he said that surface 
reactions are of the greatest importance in technical 
and biological processes, but that smce these reactions 
are generally very oompheated, it is worth while to 
examme our knowledge concemmg the simple case of 
a chemical eqmlibnum bemg influenced by surface 
forces. Sir J. J. Thomson’s treatise on the apphcation 
of dynamics to physics and chemistry appeared to him 
to be the true successor of Gibbs’ thermodynamical 
papers, from which the chemist may still derive many 
suggestions Prof. Freundhch first referred to the 
phenomena accompanymg the separation of chloro- 
form by the action of alkah on chloral hydrate, and 
then extended the inquiry to surfaces of solid sub- 
stance, lUustratmg quantitative aspects of the 
adsorption of fatty acids by charcoal and siloscen, 
and discussmg Frumkm’s observations on the ad- 
sorptive behaviour of charcoal exposed, respectively, 
to hydrogen or oxygen. When speakmg of the work 
of Deutsoh on the colour change of indicators, Prof. 
Freundhch showed the stnkmg change of colour of an 
acid solution of malachite green when shaken with an 
mdifferent liquid such as benzene, and demonstrated 
the production of a deep red colour when a solution 
of the colourless base of the dye rhodamine 0 dissolved 
in benzene is shaken with water 
Adsorption of dyes on silver hahdes was next dis- 
cussed by Prof. Freundlich, who also described the 
experiments of Deutsch and Fajans on the formation 
of a red precipitate at the mterface when a solution 
of sodium eosmate and silver nitrate is shaken with 
benzene, pentane, or even air, the eqmlibnum being 
shifted m the direction of the imdissociated and less 
soluble salt. Undissociated salt is also formed on the 
surface of the silver halide, and hence the colour 
change is the same at all mterfaces Other non- 
reversible reactions at mterfaces result in the forma- 
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and in the denaturation of proteins \ilien tlieir solu- 
tions are shaken with air or other gases Prof. 
Freimdliefis experiments with .Tiilmsburger on the 
broinoeth> lamine— dimethj leneimine transformation 
in the jnesence of animal charcoal were illustrated bj 
curves showing the extent of the adsorption of the four 
substances (the bases and their hydrobromides) con- 
cerned in the process, and the effect of the charcoal 
on the reaction velocities. It was shown that the 
equilibrium is displaced in such a way as would be 
expected from Thomson's relation, the ioimatiun ot 
capillary active substances being favoured, and that 
a substance may be more stable at an mtertace than 
in hiirnogeneuiis solution imder similar conditions 
Concluding with a consideration of the significance of 
lutorfuces in biological problems. Prof Freimdhch 
said . " The fact that substances are formed at inter- 
faces, and are stable there, w^hich arc rather rare 
imder the same concentrations without the mterfaces 
maj accftunt ior the ovtraordinaij structure of many 
substances which are biologicallj important . . I 
should not bo smpnsed if the great dittieulty which 
we meet m trying to explain the nature of enzymes 
IS partly due to similar causes Thej may be very 
mistable and acthe organic substances, perhafiR even 
organic radicals, which are stabilised because thej are 
adsorbed at a suitable interface, but are able to leact 
very energeticallj in intermediate reactions with other 
bubstances uKo adsorbed on these interfaces ” 

The presidential address of Engr Vice-Admiral 
Sir Robert Dixon to the Institute of Marine Engineers 
on Dec. 10 was an authoritative review’ of the trend 
of niai me engineering during the last few’ years As 
hb career as a .student began in 18b2, and from 1922 
to 1928 he was Engineei-m-Chief of the Fleet, Admiral 
Dixon has been concerned with all the revolutionaiy 
changes of the past half-century, while to dav he is 
acti\el,\ identified w’lth the development ot high 
preNSure steam marine plant. But how'ever much one 
would like to see steam retain its supremacy the 
challenge of the oil engine is unmistakable. In the 
past decade the total tonnage of motor-ships has 
risen from 700,000 to 6,000,000, and there are ships 
iiuw’ ruiming w’lth engines of 20,000 and 25,000 horse- 
power It IS the high thermal efficiency which has 
enabled the oil engine to compete successfully with the 
best bteam plant, and if bteam is to mamtam its 
position in our mercantile marine the improvements 
suggested by Admiral Dixon as to mechanical firmg, 
large water-tube boilers, and higher steam pressures 
are bound to come. There are inherent possibilities 
in the steam engine cycle w’hich have not even yet 
been fully explored. 

There are many factors in the problem of what is 
the best tjqie of machinery for any particular ship, 
two of which are weight and fuel consumption The 
rtiftm machinery of the Empress oj Canada, said 
Admiral Dixon, weighs 380 Ib. per s h p , while in 
the Duehm of Bedford, built six yeara later, it was 
only 282 lb. The corresponding figure for the Nelson 
and Rodmi/ waa 100 lb., for the Hood 81 lb., for the 
10,000.ton cruiser 45 lb., and for destroyers, 33 lb. 
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Early Diesel engines weighed 450 lb per b h p , 
but m a modern liner the weight is onl> 155 lb , while 
large submarine engines working on the single acting 
four-stroke cycle have been built weighing only 
50 lb per h p As regards oil consumption in motor- 
ships, this mns from 0 4 lb. to 0 44 lb per hoise-pow er 
per horn', while in the oil fired steam vessel Duchess 
of Bedford it is 0 57 lb., and this could possibly be 
redue^ with the latest machinery to 0 5 lb. Boiler 
oil is, of com‘se, cheaper than Diesel oil, and coal is 
lar cheaper than either. The address showed that 
Admiral Dixon has great faith m the pow’er of our 
designers to meet the needs of the time, w’hile towards 
the end of his addiess he threw’- out the pregnant 
suggestion that even the screw piopeller as we know 
it to-day may be superseded, for “ the experiments 
with modem high-speed pumps and hydraulic de\ ices 
suggest that such a device, comprising possibly 
a raidti bladed system, is not outside the bounds of 
possibility 

Last summer the Institution of Electrical Engineers 
was specially invited to visit the Pyrenees and inspect 
the interlinked group of electric generating companies 
which supply power to the Midi Railway and the 
chemical and metallurgical factories m the south of 
France. On Nov. 4 the technical lessons to be learned 
from this vnsit w’ere discussed at the Institution. The 
hydro electric power developed m south-west France 
amounts to 340,000 kilow’atts, and this is supplemented 
by 122,000 kilowatts generated by thermal stations. 
All the generating companies, including the Midi 
Railway Company, are interconnected electrically. 
They are controlled by a central organisation. A 
‘ load-dispatcher ’ located at Tarbes is m telephonic 
communication with all the stations and w’orks. 
Arrangements made with the works only allow’ them 
to be supphed with current at times convenient to 
the generating company. By this means the latter 
can armnge so that it only supplies at practically 
full load, and so the charge for power is very low. 
The plants are so designed that they can be put m 
or taken out of service at short notice. Formerly, 
for example, calcium carbide furnaces required a fort- 
night to get into full operation, now they only require 
about three days. Works which can utilise surplus 
power during flood seasons get it very cheaply In 
the Vallee d’Ossau, every effort is made to utilise all 
the power available. Three generating stations are 
installed The highest station utilises the fall between 
6400 feet and 3670 feet The next uses the fall to 2372 
feet; and the lowest, the station at Hourat, uses the 
fall from the middle station to 1681 feet above sea- 
level. The change over to electricity does not seem 
to have benefited the railway much, but it is a national 
gain to obviate the purchase of foreign coal. 

The Electrical Contractors’ Association has done 
useful work m publishing a little book entitled “ Elec- 
tncal Installation Work.” Reasons are first given 
why architects and the pubho should take greater 
interest in the electrical equipment of buildings. The 
uses of electricity are now so varied that the lighting 
load taken by a consumer is often only a fraction of 
his total supply. In addition, the public supply of 
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change and development The standard voltage for 
domestic supply has now been fixed at 230 and low- 
pressure direct current systems aie gradually being 
converted into alternating cm rent systems at this 
pressuie The illumination now demanded is often 
ten times as gieat as the average illumination ten 
jears ago An electiic fire takes as much current as 
a himdied of the old 8 candle-power carbon filament 
lamps and an electiic cooker may take as much as 
400 of these lamps. Modei n electi le w iring, therefore, 
has to be installed with much greater care than the 
systems used twenty j^ears ago If it is done by a re- 
putable firm which belongs to the Contractors’ A.s.socia- 
tion, the consumer can be reasonably certain that the 
risk of shock has been reduced to a minimum and that 
the fire I'lsk is almost negligible. It is advisable that 
all extensions of the wiring should only be done by 
competent wiremen. It is a comparatively simple 
operation to add a few lamps to a circuit, but this 
must only be done when it is certain that the existing 
wires can safely carry the existing load. The greatest 
caution should be used in connecting eliminators and 
rectifiers for use with radio receiving sets to the house 
mams When head phones are used there is a risk 
of shock. It IS best to have the ‘ all electric ’ receiving 
sets installed by an electrical contractor. 

The ordinary signalling systems used on railways 
suffer fiom two defects They depend on the engme 
driver observing an optical, or acoustic signal, and they 
depend also on his acting in the way mdicated by the 
signal The possibility of error by the human element 
therefore comes in twice. Several systems of signal- 
ling have been devised which can, when necessary, 
automatically bring the tram to rest or reduce its 
speed. The drawback to most of these systems is 
that they depend on an elaborate network of wires 
and apparatus on the track, and supervision of them 
is consequently expensive. A revolutionary system 
of optical signallmg is at present working on several 
hundreds of miles on the German State railways 
between Munich and Berlin. An account of this 
system is given m the Electrical Times for Dec. 6. 
On the front of every locomotive is fitted a powerful 
lamp which continuously throws a narrow beam of 
light almost vertically upwards. On the signal posts 
beside the track a specially designed mirror is fixed 
which reflects the beam on to a circle of which the 
middle of the lamp lens is the centre. A number 
of selenium cells are placed at mtervals round the 
circumference of this circle and for various positions 
of the mirror different cells are lUummated. Bach of 
these cells gives a different signal to the engme driver. 
A perforated disc driven by a motor breaks up the 
light stream into 600 light impulses per second and 
the apparatus only responds to this interrupted hght. 
This prevents it being actuated by other light sources. 
The dnver’s reoogmtion of the signal is not a mo- 
mentary glimpse. It remams under his observation 
until either he acts on it or, if he has waited too 
long, the brakes automatically stop the tram. 

That there is room for an authoritative periodical 
dealmg with metallurgy m all of its rapidly developing 
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mdustrj^ there can be litt k‘ < luubi . Even as an a\ enue 
of publication, au\ihai,\ to tiie joiirnals. ot the recog 
nised metallurgical bocieties, there is scope tor such a 
paper In so far as Metalluigia, the first i»Mie ot uhich 
has ju.st made its appearance, can fulfil the^e iimctiuns, 
it defeeive>5, and w ill receive, a vhole hearted welcome. 
We have in Great Britain nothing of the standuig of 
&a> IStahl und Eisen or tlie Bemie de Mekdhugie, and 
the gaj) in oui metallurgical liteiature is one uhich 
should be filled Among the contents ot this firht 
number are Paits I ot articles on refractory materiaL, 
the piincipless and uises of wire lopes, and the heat- 
treatment of metals by electrical means. Other 
subjects dealt with include tungsten carbide tools, the 
Ford foundry at Coik, acid resisting steels, bearing 
bronzes, etc It is clear, theretore, that the producers 
have m mind the needs of the engineer as u eU as those 
of the metallurgist himself. Among forthcoming 
articles which are announced may be mentioned the 
discussion of high cluomiimi irons and steels, ueldmg, 
hght alloys, casting methods, etc The get-up of the 
paper is excellent, the diagrams and illustrations are 
both exceedmgly well reproduced, and the venture is 
one which will be w'atched with the greatest interest 
and goodwill 

An essay by Mr G, G Coiilton entitled “ Modem 
Faith ”, which deals with “ the spiritual problems 
confrontmg the younger generation ”, appears in the 
December number of the Bealist. Although fifty 
yearn ago doubt about the tenets of the accepted 
religion often needed a good deal of courage, “at 
present doubt is unquestionably the hne of least 
resistance for a young man”. Yet, though the hne of 
least resistance may be the true hne, “ the thoughtful 
mind will be on its guard against it As F^nelon 
said, “ He who fears excessively to be duped deserves 
to be duped, and he nearly always does get grossly 
duped ”. Mr. Coulton is inclined to take Renan’s view 
that very few people are entitled to criticise Christi- 
amty. “ No man has a moral or intellectual right to 
treat Christianity as negligible unless he has attentively 
faced its history and its present position in society, and 
found solid reasons for supposmg that its past and 
present hold over men can be explained away.” It 
may be natural, but it is highly regrettable, that the 
best minds should alienate themselves from the life 
of religion because of “the crudity and falsehood of 
certam religious manifestations ”. A similar policy of 
abstention from polities is equally disastrous, and is 
becoming quite as common. We may affect to despise 
Christianity, yet m it “there is one characteristic 
which is removed by a whole horizon from vulgarity. 
It has always been specially rich m that type which we 
understand under the name of saint". These are 
things which the present generation is too apt to over- 
look, m natural reaction from the excessive claims, 
and sometimes the false pleas, of earlier Christian 
generations. The phenomenon of Christianity, whether 
as a historical influence m Europe or as a not extinct 
power to-day, deserves at least as much attention “ as 
we who cannot understand relativity render willulgfer 
to Einstein’s theory ”, 
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scientific pomts of view is also the theme of Prof i 
Lancelot Hogben’s article in the same is&ue of the j 
Beahst, though he treats the subject from a ^eiy | 
different aspect He pleads for ‘ a new humanism 
which takes as its starting-point the position of man in 
the physical universe as it is apprehended through the 
mechum of scientific method He is of the opmion 
that such a strictly scientific humanism ought to have 
been the goal of the Renaissance, which somehow got 
sidetracked mto hterarj’ and philological studies, 
neglecting those developments of Greek science which 
had taken place under Arabian influence during the 
thirteenth centuij. The sudden collapse of this 
Arabian culture eertamly presents mterestmg prob- 
lems. Renan attributes it to the philosophers hainng 
been courtiers, so that when sovereigns became fanatics 
for Mussulman orthodoxy, the savants disappeared 
and their manuscripts were burnt. It is clear that 
Prof. Hoghen underestimates the difficulties of basmg 
a rich culture purel> upon the natural sciences. It is 
not only that, as Sir James Jeans has recently re- 
minded us, “ the ultimate realities of the universe are 
at present quite bej ond the reach of science, and may 
be— and probably are—for ever beyond the compre- 
hension of the human ramd A yet more funda- 
mental difficulty IS that science cannot supply that 
qualitative point of view’ which is the first condition of 
any consistent attitude to life We must have values, 
but science would cease to be science if it introduced 
them. Prof. Hogben’s liostUity to metaphysics has 
caused him to simplify unduly the problems which he 
strives to soh e But his plea for the study of the 
history of scientific research, as well as of its methods 
and results, is one for which we have every sympathy. 

The eighty-sixth meeting of the American x^soeia- 
tion for the Advancement of Science will take place 
on Dec. 27-Jan. 2 at Des Homes, Iowa. According 
to a preliminary programme which has appeared m 
Science, this is only the seventh occasion on which the 
Association has held its annual meeting west of a Ime 
joining Chicago, St. Louis, and New Orleans, and is 
the first time that it has met at Des Moines. The new 
president of the Association is Dr. Robert A. Milhkan, 
director of the Norman Bridge Physical Laboratory] 
California Institute of Technology, Pasadena, and his 
address mil be entitled “ The Alleged Sins of Science 
The retiring president, Prof. Henry Fairfield Osborn, 
president of the Amei ican Museum of Natural History, 
New^ York City, will speak on “ The Discoveiy of 
Tertiary Man ”. A general session of the Association 
will be devoted to the economic aspect of the present 
status of scientific workers. A general exhibition of 
apparatus, materials, and books relating to science 
will be open during the meeting. 

i^ONO recent appointments in the Colonial 
agricultural services are the foUowmg ; Mr. F. W. 
Ml, plantation manager, Agricultural Dep^raent] 
Uganda, to be assistant director of agriculture, 
Gambk ; Mr, J. R. Mackie, deputy assistant director 
of agnonltwe, Nigma, to be assistant director of 
a«nc«Jtuie, Nigeemj Mr, R. W. R. Mfiler, senior 
agnoultural olSoer, Tanganyika Territory, to be 
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W. Cook, to be entomologist, Agricultural Department, 
Gold Coast , Mr J. Wright, to be mycologist, Agri- 
cultural Department, Gold Coast ; Mr A. B S. Rans- 
ford and Mr. E. W Gaddum, to be assistant agri- 
cultural officers, Kenya ; Mr. A. V. Gibberd, to be 
supermtendent, Agricultural Department, Nigeria, 
Mr R. J Sutton, to be produce inspector, Nigeria ; 
Mr R H. Fraser, to be agricultural officer, Northern 
Rhodesia ; Mr. H. M. Heald, to be agricultural officer, 
Department of Agriculture and Forests, Palestine; 
Mr B J. Hartley, Mr. J Robertson, and Mr F. R. 
Sanders, to be district agricultural officers, Tanganyika 
Territory ; Mr. C. W. L Fishlock, to be agricultural 
officer, Uganda. Some recent appointments made by 
the Secretary of State for the Colonies in the forestry 
services are : Mr. J R Amslie, deputy director of 
forests, Nigeria, to be director of forests, Nigeria; 
Mr. N. V. Brasnett, assistant conservator of forests, 
Kenya, to be conservator of forests, Uganda; Mr 
G. W. Chapman, to be assistant conservator of forests, 
Cyprus ; Mr. G. C Beaven, to be assistant conservator 
of forests, Gold Coast , Mr. I. D S. Cameron, Mr 
P. C. Lancaster, and Mr. K. R. MacDonald, to be 
assistant conservators of forests, Nigeria. 

Messrs. Newton and Co., 72 Wigmore Street, 
London, W.l, have sent us a copy of their catalogue 
of optical lanterns, epidiascopes, and other projection 
apparatus. This includes kinematographs, and pro- 
jection polanscopes and spectroscopes, lamps, resist- 
ances, screens, and so on. It is worth while notmg 
that lanterns can be hired, with or without an operator. 

The Annual Report tor 1928 of the Rockefeller 
Foundation by the president, Mr. George E. Vmcent, 
has been pubhshed. It records and surveys the 
world-wide activities of the Foundation in the realm 
of pubhe health and preventive medicme and m the 
cause of public health education. The merging of 
the Rockefeller Foundation and the Laura Spetoan 
Rockefeller Memorial mto a new corporation to be 
known as the Rockefeller Foundation is also reported. 
The new Foundation’s activities will now include 
not only public health, but also the advancement of 
knowledge in the medical sciences, m the natural 
sciences, in the social sciences, and m the humanities. 

Applications are invited for the following appomt- 
ments, on or before the dates mentioned -—A patho- 
logist and bacteriologist in the Giza Memorial 
Laboratory, Cairo— Sir Holburt Waring, 37 Wimpole 
Street, W.l (Dec. 30). Cluucal assistants (senior and 
junior) m the Medical, Surgical, and all Special De- 
partments of the Royal Free Hospital— The Secretary, 
Royal Free Hospital, Gray’s Inn Road, W C.l (Jan. 4). 
A prmcipal and professor of medicine at the Veterinary 
College, Patna— The Secretary to the High Commis- 
sioner for India, General Department, 42 Grosvenor 
Gardens, S.W.l (Jan. IS). A semor clmical assistant 
and ehmeal tutor at the Royal Infirmary of Edinburgh 
(Ophthalmic Department) and two clmical assistants — 
The Superintendent, Royal Infirmary, Edinburgh. 
Civilian education officers in the R.A.F. Education 
Semoe — ^The Secretary, Air Ministry, Gwydyr House, 
WhitehaU, S.W.l. 
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Early Man in India — In a lepoit by Col. Seymour 
Sewell and Dr B. S. Guna {Memoirs, Atchceol Swvei/, 
No 35, App 5), the bones excavated at Nal, in Baluch- 
istan, by Mr H Hai greaves ot the Archaeological 
Survey and attributed by Sir John Marshall to the 
chalchohthic age, are de&ciibed and their possible 
athnities discussed. Of two crania described by Sir 
Arthur Keith, one, the " Sialkot ’ skull, probably be- 
longs to much the same period as the bones tiom Nal 
These consist ot fragments repieseiitmg thirteen 
individuals, of whom some were children With the 
human remams were bones of birds and mammals, 
part of a large and remarkable bone pm, and some 
fragments of pottery Part of an adult skull was 
toimd The greater part of the left side of the skull 
IS missing, as is the lower jaw It is markedly dolicho- 
cephalic, having the low index of 70 This may 
be due to a slight posthumous flattening. A cres- 
centic piece of flatly ground limestone was wedged 
at the back of the hard palate It is suggested that 
this IS an early form of the Indian custom of placmg 
a gold com m the mouth and of other methods of 
occludmg the mouth and nostrils to prevent the escape 
ot the soul The teeth are large and well formed, but 
very much worn down by a hard diet. The long 
bones show the flattening usually attributed to life 
m a mountamous region. Owing to the scarcity of 
types of this early period, it is difficult to suggest 
physical affinities. The closest resemblance is to the 
dolichocephalic type from Kish, except that the Nal 
skull has a much higher vault Of the two types 
found at Mohenjo-Daro, the dolichocephalic also 
resembles the Kish tjrpe, but the brachycephalic 
appears to be Mongoloid rather than Armenoid, as has 
been suggested for the Kish brachycephal. 

Skull of Ornithorhynchus.— Dr. Kesteven and Mr. 
Furst {Jour. Ami,, vol 63, pt. 4, pp. 447-472, 
July 1929) give the first complete description, m the 
English language, of the skull of the platypus, based 
on a series of nine skulls, from a foetal skull measurmg 
25 mm , to the skull of an old adult. Such a complete 
series has enabled the authors to work out the develop- 
ment of the skull, and to correlate features of the 
early skull with those of the adult. They show, among 
other features, the extent and situation of the pre- 
sphenoid and ethmoid ossifications, and have dis- 
covered that the squamosal bone is excluded from 
shanng m the formation of the inner wall of the 
cranial cavity. They believe that an independent 
lachrymal bone is present as a separate entity m the 
youngest skuU, and is still recognisable up to a skull 
measurmg 66 mm. A discussion on the significance 
of the alisphenoid lamina of the periotic bone is added 
by the senior author. 

Migration of Sea Animals to Land.— Mr. A. S. Pearse 
(“Observations on Certam Littoral and Terrestrial 
Animals at Tortugas, Florida, with special reference 
to Migrations from Marine to Terrestrial Habits.” 
Papers from the Tortugas Laboratory of Carnegie 
Institution of Washington, vol. 26, No. 6) makes some 
interesting experiments and observations on the 
abihty of certam littoral animals to live in fresh water 
and on land. In their natural surroundmgs the sea 
anunals of the Dry Tortugas have little or no oppor- 
tunity to migrate to fresh water, but there are several 
crabs and hermits which are adapted for living m 
more or less dry situations. These form a series 
wluch inhabit all grades from sea to land, culminating 
in the land hermit, Cenohta dwgenes, which lives far 
from the shore and can do without gills at all, as the 
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author has sliown by exponiunit Crabs that ha\e 
migrated landw'ards show a progressive lessening of 
gill volume, sometimes developing respiratorj tufts 
on the Iming ot the branchial cavity Ass is stated, 
“ An ideal animal is air-bieathmg, winter con^erMng, 
switt, and internally stable ” As an e\amj)le of such 
an animal that has migrated from the sea, the crab 
Ocypode is instanced, which is sw itt, aggressu e, more 
or less diurnal, and spends most ot its tmie on land. 
It IS omnivorous and a scavenger, and has lost a third 
of Its gills and developed branchial tufts An inter- 
esting point about this crab is the absence from its 
gills of parasitic mites which occur on some ot the 
other land crabs The habit which Ocypode has of 
bathmg at inten als in the sea is given as the reason. 
A separate paper by the author m the same publica- 
tion (No 6) describes two of these mites which are 
new' to science. 

Experimental Research on Freshwater Plankton.— 
An important summary of research methods m fresh- 
water plankton laboratories is given in Band 6, 1929, 
of Dr August Tlnenemaim’s “ Die Bmnengewasser ”, 
which IS wholly occupied by Dr Emar Naumann, 
Directoi of the Swedish Limnological Laboratory of 
Aneboda, m his ” Grundhmen der expermientellen 
Plankton-forschung The author explains the aims 
of these laboratories, giving particulars of all re- 
searches m every aspect. Throughout, the import- 
ance of ecological work is emphasised, and details of 
methods both m field and laboratory are fully dis- 
cussed The laboratory at Aneboda is first briefly 
described as an example ; all terms which have to do 
with limnological study are defined, and figures of 
apparatus and tables of reagents for analysis of the 
plankton, both livmg and dead, are given. Further 
sections discuss suitable waters for the laboratory, 
testmg methods, and the regulation of the chemical 
constituents of water, mcludmg the estimation of 
pH, hghtmg and heating, plankton as food, and the 
feedmg of the plankton organisms ; finally, details of 
plankton culture both m the laboratory and m the 
open, and problems of plankton research. The clado- 
ceran Daphma magm is very much used in these 
researches, besides eopepods, rotifers, and unicellular 
organisms, both plant and animal The whole work 
IS extremely useful to all those who have anything to 
do with limnological studies. 

Japanese Bryozoa. — Mr. Yaichur6, Okada, in his 
“ Report of the Biological Survey of Mutsu Bay, 12. 
Cheilostomatous Bryozoa of Mutsu Bay” {Scte/im 
Reports of the T6hoku Imperial University, 4th Series 
(Biology) Sendai, Japan, vol. 4, No. 1, Fasc. 1, Feb- 
ruaiy 1929), contmues his survey of the Bryozoa. 
This is one of the contributions from the marine 
biological station at Asamushi, Aomori-Ken, and is 
the second paper on this group by the same author. 
Li the present instalment only the Cheilostomata 
are described, twenty-seven species in all, six of which 
are apparently new These latter include one species 
of Mlmm, two of Caberea, one of Lepraha, and two 
of MicroneUa. In Costazzia costazi Audoum, which 
was very common, it was noticed that the zosecium 
exhibits a variaWe outer configuration, formmg fre- 
quently a cubical mass, infrequently a discoidal 
convex thickened mass, and occasionally an encrustmg 
mass. So far as these outer characters are concerned 
they mi^t be regarded as distmct species, but 
from the characters of the zosecium they are found 
to agree and are therefore all included under ow 
species. 
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Appearance of Phowiia in CalUphora Cultures — 
Piol E A Bditdiiuov [Niiuhfuiu ■iiinm 'Ahiiiwil, 
Moscow, No 7 H, 1029) reeoidh Nomo \et\ interesting 
observations on the appearance on sepai-ate 
occasions of the flj Phorniia coerulea m the pure 
cultures of the Calhphora erythrocephala The con- 
ditions of breeding of the latter (for genetic studies) 
were such that a contamination of the culture by the 
eggs of Phormia is considered exceedingly improbable 
Moreover, the Phomm flies obtained in the laboratory 
differed physiologically from the wnld flies of the same 
species, which could not have happened if they were 
their direct descendants The main feature of the 
laboratory-bred Phormia is their inability to propa- 
gate further, while the wild fly is extremely prolific , 
other characters of the laboratory flies indicate also a 
considerable degree of degeneration, generally in the 
same direction as m the case of other mutants of 
VnlUphora Very remarkable is the fact that some 
females of the laboratory Phormia, though unable to 
propagate w’lth their own males, produced fertile pro- 
geny with the males of Calhphora, and the hybrids of 
the* first geneiation were mdistmguishable from the 
normal Calhphora , thus the laboratory Phorma 
proved to be completely recessive to Calhphora 
This can only occur m a case of a true mutation. In 
the following generations there w'as no uniformity, 
and most of the flies were pathological, but clearly 
belonging to Calhphoia, in one case, however, a 
Phorm la was obtained in the second generation ^ The 
author does not insist that the transmutation of one 
genus into another lias actually taken place and is 
prepared for some other explanation. His mam 
object in publishing the observations is to attract the 
attention of other workers on Calhphora, smce it is 
jirobable that when similar cases are observed, they 
are attributed to an accidental contamination and not 
investigated m detail 

Newer Tertiary Fossils from the Dutch East Indies — 
Collections of Newer Tertiarj fossils from the Dutch 
East Indies are described by*F. Siemon {Ber Naturf. 
GeselL Freiburg i Br., Bd. 29) One senes was 
obtained on two expeditions, in 1907 and 1909-10, 
from the south-west of Dutch New Guinea m the 
regions drained by the North River, the Bibis River, 
and the North-west River. Tw’enty-two species of 
mollusea, two being new, with a few corals and fora- 
minifera, as well as a selachian (Oarchariaa gangehms. 
Mull ) are recorded and tabulated from Miocene and 
Pliocene deposits Two text maps and half-tone 
figures from photographs of the new species accompany 
this part. Another senes of fossils was collected by 
Prof. G G L. Kimmerling m the neighbourhood of 
Chenbon in Java, and these are dealt with station by 
station In age they range from the Eocene upwards. 

Observing Sea Temperature. — In discussing the 
reliability of various methods of taking the surface 
temperature of the sea {Journal of Washington 
Acmerny of Sciences, vol. 18, No 2U), Mr E F 
Brooks notes that, with all its faults, the bucket 
method affords the only practical method for general 
use. It IS useful, therefore, to note some of the 
sources of error that are likely to occur. The first 
source of error is that the bucket is unlikely to have 
the same initial temperature as the water . this may 
mean an error of 0*1° C. Then, agam, the water 
nawple may be cooled by evaporation and conduc- 
twn. The conduction coolmg can be prevented by a 
rubber covering two to four miUimetree in thickness. 
Evaporation w less easy to check and may account 
for a fail in temprature of 0 *5® C. The thermometer 
generaRy used has a metal ca^ which may have an 
appreciable effect, but the case can be removed and 

No. 3138, Vol 124] 


this error thus obviated A quick responding thermo- 
metei is ail\isable to prevent the likelihood ot a false 
leading, and for the same reason the thermometer 
should be read w hile m the w^ater A few^ other minor 
sources of error are noted Mr Brooks also shows 
that experiments have proved that in calm weather 
the temperatures at the surface and at a depth ot 5-8 
metres vary within 1’5® C In rough water, how 
ever, there is little difference, and a theimograph 
attached to the condenser intake shoiikl giv e reliable 
surface temperatures. 

Afforestation and Stabilisation in Granada.— The 
publication of the Instituto Nacional de hwestigaciones 
y Espenencias Agronomicas y Forestales (Ano 2, Niim 
3, Madrid, 1929) contains seveial articles of interest 
To a countiy possessing so little forest as is the case 
m Spam, one of the most important is a project for 
the correction and stabilisation of certain tracts of 
land in the Province of Granada, by J M Garcia 
Najera, a moimtam engineer The author, after 
briefly discussing points justifying the scheme, pro 
ceeds to describe the geology of the area and the 
causes of instability. The primary cause, probably 
datmg back several centuries, was the ruthless dis 
afforestation practised, accompanied by and com- 
pleted by fire and the pasturage of animals— especially 
goats The engineer of coui'se regards the matter 
from the point of view of the conditions actually 
existing, and they demonstrate the necessity of govern 
mente considering this question of erosion and de 
nudation m mountain regions due to the absence of 
protection by existing forests For present neglect 
will not only prove directly mjunous to the descendants 
of the existing populations practismg w asteful methods 
of utilisation, but will also result in heavy expenditure, 
which Spam is now undertakmg m the stabilismg 
work herein dealt with The author discusses the 
various possible means for dealing with the instability 
and his proposed solution. This involves the con- 
struction of a mam dyke, channels for mtercepting 
water, embankments and trenching work and general 
drainage schemes Lastly, plans of afforestation are 
dealt with and the establishment of ram gauges on the 
area. The article is illustrated with some excellent 
photographs and several plans depicting the works to 
be undertaken 

Repulsion of Atomic Kernels.— In the November 
number of the Journal of the American Chemical 
Society, W. M. Latimer has considered organic re- 
arrangements from the point of view of the change 
in the repulsion of the atomic kernels which results 
from the chemical change and has arrived at the 
foUowmg conclusions. The great majority of re- 
arrangements take place with a decrease in the mter- 
kemel repulsion energy , a few occur with no change 
m repulsion energy and are then regarded as resultmg 
from a state of high activation of the molecule, and the 
product IS a mixture of the two forms. Rearrange- 
ments with an increase m repulsion energy are rare 
and mvanably acoompamed by complex redistribu- 
tions of electrons in the molecule. The observations 
are m accordance with the following premise : if there 
are several possible arrangements of the atoms m 
a molecule which have the same number of electrons 
per atom and satisfy equally well the tendencies of 
the more electro-negative elements to complete their 
Octets of electrons, that form will be the most stable 
which gives a mmimum of repulsion between the 
atomic kernels. 

Permeameters, Rods and Strips.— The general prin- 
ciples of permeameters for testmg rods and strips of 
iron by the use of a yoke to provide a return ]path for 
the magnetic flux are well known. The main diffi* 
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culty of such apparatus is to ajiproximate sufhciently 
closely to the condition of unifoim magnetisation 
\ihich is assumed in the toimulffi To effect this, 
X anous means for compen.satiiig for lack of uniformity 
have been devised \\ ith a uniform specunen, com- 
plete uniformity of magnetisation in\ olvea equality 
of magnetic potential and abseiite of magnetic leak- 
age The Iliovici permeameter tests the first con- 
dition and the modihed foim ot Picou permeameter the 
.second In the No\ ember issue of the Jowual oj the 
Institution oj Electncal Engmects, C E Webb and 
L H Ford describe pieeision permeability measiue- 
raents on straight bais and strips m the region ot high 
permeability The constiuction ot a yoke appaiatms 
to give magnetising foices up to H =3000 on straight 
samples 25 cm long and up to H= 5000 on straight 
.samples 10 cm long is describerl Seaich coils are 
used to measure the magnetising force and the con- 
ditions for satisfactory compensation for leakage are 
determined It was found that solid bais were less 
liable to the effects of stress than sheet samples, but 
.slightly bent or twisted specimens clamped between 
flat blocks give rise to serious errors When search 
coils are woiuid directly on the sample, slieet material 
rings are very liable to be stressed The errors due 
to variation in the reluctance of the path of the mag- 
netic flux can be avoided by limiting the number of 
.strips m the sample to ten, provided that they be 
accurately cut to a uniform width For values of H 
greater than 15, the effects of stress and variation of 
reluctance become negligible 

Reactions of Atomic Hydrogen —The action of 
atomic hydrogen prepared by Wood’s method on a 
number of organic compounds has been studied by 
Urey and Lavin, whose results are published m the 
^lovember number of the Journal of the American 
Chemical Society Atomic hydrogen is, on the whole, 
a rather mild reducing agent It reduces azoxyben- 
zene at least partly to azobenzene and azobenzene 
partly to hydrazobenzene, with aniline as a final 
product. Certain solid dyes are reduced to colourless 
compomids which are partly oxidised agam to the 
coloured form on exposure to air Benzoic acid and 
acetamide catalyse the recombmation but are not 
noticeably reduced Atomic hydrogen recombmes m 
the presence of formic acid A small amount of 
formaldehyde is produced, probably due to the decom- 
position of the acid by heat into water and carbon 
monoxide and the subsequent formation of the alde- 
hyde from carbon monoxide and atomic hydrogen 
Acetaldehyde is polymerised to paraldehyde. 

Vapour Pressure of Rubber Jellies.— In the October 
number of the Journal of the Chemical Society, 
P. Stamberger describes experiments on the vapour 
pressures of rubber jellies in three solvents ; benzene, 
chloroform, and carbon disulphide. Up to a certam 
concentration the rubber causes no appreciable 
vapour pressure lowering, but beyond this the lower- 
ing increases rapidly with concentration. This r^ult 
IS quite different from that with ‘true solutions’ 
(molecular dispersions), for which a Imear relation 
with concentration holds up to high concentrations. 
The results with different samples of rubber agreed, 
thus suggesting that rubber is probably a definite 
hydrocarbon and not a mixture of hydrocarbons of 
different degrees of polymerisation. The results are 
mterpreted on the hnes of the formation of solvated 
layers and not swelling by capillary forces. During 
the first stage of the process it is assumed a layer of 
solvent molecules is formed around the rubber 
particle, leaving free solvent to exert the normal 
vapour pressure. Li the solvated layer solvent mole- 
cules e^ibit vapour pressure lowermg. The results 
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aie shown to favoui the rNMiiuption that the lubber 
molecules are long cliam- .uni tin- t\pe ot molecule 
seems to be chaiacteii^tic (U sulMaiucs which show 
hvi elling 

Liquid Crystals and Chemical Constitution —The 
piopertj possessed b;y certain chemical compounds of 
forming Inpiid crystals has been studied by D 
Vorlander, who attempts iii two pajieis m tlie Nmein 
bei issue ot the Benchte der Deiitscheii Chctni<ichai 
Gesellschaft to cm relate this iiiopeit;v with ceitam 
deductions as to the relatue oiientations ot two or 
moie long chains ot atoms to one another It is 
shown that the non-appeaiance ot iKjnid ciystals in 
such deiuatnes ot iiiea and thiourea as are ob- 
tained by introducing two p-amiiio p' ethoxyazo 
benzene groiqnngs into the molecule may be due to 
the angular dueigeiice of these two long groups, 
which are linked togethei bv the caibonyl or thio- 
carbon) 1 gioup at an angle ot 109" When, how e\ er, 
tliese compounds aie converted to the eoirespondmg 
di-imide by remoMiig water (or hydrogen sulphide), 
this divergence disappeais, since the double linking 
of each nitrogen atom to the central carbon atom 
results 111 a linear configuration -N=C=N- and the 
compound can exist in the liqmd crystalline condition. 
This evidence is confirmed from a studj of the esters 
which tiunesie acid and the three phthalic acids pro- 
duce with such lengthy chain compounds as p- 
phenetoleazophenol. The star-shaped orientation of 
the tiimesic esters and the angular divergence (60®) 
of the chains in the ortho-esters seem to preclude the 
possibility of liquid crystal formation. The meta- 
esters with a divergence of 120° melt to liquid crystals 
which persist only over a short temperature-range, 
whilst the para-esteis, m which the two chains are 
said to he in a straight line, are described as supra- 
erystalline, that is to say, the liquid crystalline con- 
dition is so stable that the amoiphous liquid state is 
not even attamed. 

Voltage Control of Large Alternators.— One of the 
difficulties which electrical engineers have to over- 
come IS to maintam the voltage constant at an altern- 
ator’s terminals when large loads are suddenly thrown 
on or off. An alternator requires direct current ex- 
citation, and its voltage is regulated by varying the 
current given by a direct current machme. The mag- 
netic circuit of the alternator does not respond m- 
stantaneously to a change in the excitmg current. 
The magnetic circuits of large machines store a large 
amount of energy, and consequently there may be a 
lag of a second or two m responding to the changes of 
the exciting current made necessary by sudden changes 
in the load. H. W Taylor discussed the voltage con- 
trol of large alternators m a paper read to the Institu- 
tion of Electrical Engineers on Nov. 28. Voltage 
control is now required to be automatic within one 
or two per cent of its normal value. The author dis- 
cussed the action and reaction of the two machines. 
In certam cases the alternator voltage is unstable, as, 
for example, when the load consists of a large over- 
head network on a light load or unloaded under- 
ground cables. In these cases the voltage can rise to 
a high value. Methods are given in the paper for 
computmg the curve of falling voltage when a sudden 
lo«id 18 thrown on the circuit. Modern voltage 
regulators act only on the field circuit of the excitmg 
dynamo. The alternators have such large excitmg 
currents that it would be impracticable to operate 
the very heavy contact pieces that would be required 
to vary their magnitude An mteresting oscillograph 
record is given of the transient variation in the fidd 
current when a change in the nature of the load 
changes the magnetic flux of the machme. 
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British Museum Expedition to British Honduras^ 


By T A 

r [E objectue ot the Bntish Museuni Expedition 
to British Honduras this season 'll as the group 
oi rums situated between the Pusilha and Jo\ entud 
branches oi the Mojo River in Biitish Honduras A 
preliminary mvestigation oi the area had been made 
in 1928 by Capt. E. L. Gruning, Dr T Gann, and 
Mr. H. Clive-Smith. The primary objects this year 
were to bring back as many as possible of the inscribed 
stone stelffi ; to excavate a cave which gave indica- 
tions of havmg been used as a potterj' dump , to 
sur^^ey the mam site so far as possible ; to carry on 
excavation in the numerous mounds , and to pro4)ect 
for other rums m the neighbourhood I was accom- 
panied by Capt E. L Gruning, who undertook 
supervision of transport ; and by Mr. Robert Ashton, 
who looked after the commissariat. 

The expedition sailed on Jan 31, and reached 
Punta Gorda, the jumpmg oS place, on Feb. 23, 
leaving for Pusilha on Mar. i. 

The cave appears to be a natural cavity m a lime- 
stone outcrop of some size, on the summit of which 
were a senes of low mounds. Some of these mounds 
were excavated, but yielded no results beyond frag- 
ments of coarse domestic pottery, and the natural 
inference is that they were hut foundations. Entrance 
to the cave was made laterally from the lower level, 
but the opening here may be of comparatively late 
date, and produced by the fall of a large tree tcarmg 
away the side of the cavern. A kmd of ‘ chimney ’ 
leads from the cave to the surface of the outcrop. It 
seems probable that this chimney was the original 
means of access to the cave, and that the ancient 
inhabitants of the village erected on the summit of 
this outcrop used this ‘ oubliette ’ as a convenient 
dump for broken and discarded pots. Yet it is qmte 
possible that the cave was also, in a sense, a sacred 

E lace, because traces of five burials were found there 
low ever, these burials may be intrusive 
The cave measures some 33 feet in length, and at 
its widest transverse diameter, 12 feet. Excavation 
earned down to the rock floor showed that the deposit 
measured some 10 feet m depth The contents of at 
least one-half of the cave were removed in layers of 
approximately 1 ft. 6 in. to 2 ft. in depth. The soil 
m the cave was heavy and sticky from the surface to 
a depth of about 3 feet. Below that it was fairly 
crumbly, and easier to work and search. 

When half the cave had been partially excavated 
to the depth of about 7 feet, it became apparent that 
the archaeological strata were not horizontal but 
curvilinear, the richest finds appearing immediately 
imder the chimney. It is evident, therefore, that the 
greater part of the remains had been thrown down 
the chimney, forming a mound. 

The results^ may b^e summarised as follows ; The 
main bulk of the remains discovered consisted of 
pottery fragments of great variety The greater 
portion consisted, naturally, of coarse domestic ware, 
so-called ‘ ollas ’ and dishes But there was an un- 
usually high percentage of bowls and tnpod plates 
painted in slip, and frequently bearing hieroglyphic 
inscriptions. The quality of paste is extremely 
variable, ranging from a rather thick and friable ware 
te a very thin, hard, and perfectly fired pottery. The 
dip decoration comprises two or three shades of red, 
ymkw, orange, and black Most of the designs are 
outiined in the last. 

_ OooasiwaUy a peculiar grey colour is incorporated 
in the de%n, a grey which verges on blue, especially 

a* 
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when it IS. coiubmed with one oi the nioie brilliant 
reds Certain fragments, lew in number, show the 
remamb of a thick turquoise-blue slip, rather coarse 
m quality, which was evidently applied to a com- 
pleted pot and subjected to a secondary firmg. This 
slip, which beais a remarkably close resemblance to 
the blue slip characteristic of Mexican Toltec ware, is 
for the most part imperfectly fired, and only survives 
m patches This secondary slip, in a colour (and 
material) which has usually been associated with the 
Toltec period of Mexico, appears only in the lower 
strata of this cave, and seems to have been more 
or less experimental. There can be no question that 
the pottery of this cave antedates the Toltec period 
by centuries, and there is not the slightest indication 
of Mexican mfluence throughout the complex. 

A chocolate-coloured ware, deepenmg to black, 
with impressed or mcised ornament, thin walls and 
well fired, appears m small quantities in most of the 
layers. Incised and ‘ fluted ’ ware came from the 
lower strata. Engraved pottery (on which designs 
had been carved after firing, or at least sun-drj^mg), 
also belonged to the lower strata 

The depth of the deposit provided six strata, of 
1ft 6 m. to 2 ft each, and these were numbered from 
1 to 6 m a downward duection. By far the richest 
stratum was the fourth, m which examples of prac- 
tically every style were found. The top stratum, 
consistmg in the mam of comparatively recent vege- 
table humus, was poor m remains apart from coai’se 
domestic pottery. The remains characteristic of the 
deepest three strata include bowls of rather thick 
ware, pamted with designs in black on yellow. So 
far as my knowledge goes, this ware has not been 
found at any other site. Here, too, were found frag- 
ments of polychrome ware, many of them well fired, 
ornamented with series of stepped coils or frets, a 
design which appears to have gone out of fashion in 
later tunes. The same statement is true of the fluted 
ware. The use of the peculiar grey shp, mentioned 
above, appears to start in the fourth stratum and 
contmue until the second, while the turquoise-blue 
shp, probably mvolvmg a second firmg, belongs to 
the fourth and fifth The mcised ware, though com- 
paratively scanty, belongs to the third, fourth, and 
fifth strata, but the rare engraved fragments only to 
the fourth and fifth. 

Decorative motives derived from the vegetable 
world have hitherto been regarded as very rare in 
Maya art , but the PusiUia potters made great use 
of a design resemblmg a twisted liana with dependent 
buds. This design, which lasted from the fifth to 
the second stratum, is particularly characteristic of 
the site and is more frequently met than any other. 
Another ‘ vegetable ’ design, of flower-petals, is also 
found m the second, third, and fourth strata. 

Associated with these upper strata (second to 
fourth) is a very mterestmg class of ware m which 
the designs, usually formal, are pamted in a smgularly 
brilliant red on a buff ground. Some of this ware is 
magnificent from a tecmucaJ pomt of view. _ In many 
eases the paste is marvellously thin and light, per- 
fectly fired; and the slip-decoration is so highly 
burnished that it gives the illusion of a glazed surface. 
The rare pale grey slip appears on vessels of this class, 
emphasising details ; and some of the vases show 
a stippled ornament in red, which must have been 
applied by means of. a stiff-bristled brush or its 
eqmvalent. 

As regards the animal world, figures of monkeys 
are shown on fragments from the fourth and fifth 
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strata, and also birds The finest piece of painting 
-nas a single fragment, which in btyle recalls the art 
of Palenque, discovered m the sivtli stratum A 
number ot tiny bowls, of \eiy lOugh ware, often m 
the form ot birds or animals, were found in the middle 
strata These may have been votive offerings, or, 
more probably, children’s toys 

As regards the plates, tiipod and plain (with a 
simple ring foot), the ware is thicker and coarser 
than that of the bowls, and the feet, where present, 
are of the cascabel pattern, hollow, and enclosing a 
small clay pellet which forms a rattle The rims are 
iisuallv surrounded with a band ot painted design, 
based on textile art, or the ‘ tw ist-and bud ’ patteim, 
often supplemented with a row’ of glyplis The centre 
IS usually occupied by a formal design (often ci uci- 
foim), but sometimes by the figure of an animal or 
snake or human being 

Apart, from fragments of metates and manos (the 


tripod slabs and lolkis iisi-d m mmdina: maize), stone 
remains were lemaikahlv u*w, and lepre^ented bv 
only three spear-bladcs ot flaked chert Obsidian 
flakes and cores were found in niiantitie^ 

A remarkable bone pendant vus diacoveied in the 
second stratum. This is formed from the ascending 
ramus of the light mandible of a human lower ]aw 
Tho condyles have been filed off, and juat below’ the 
notch a hole has been pieiced for suspension. Tire 
exterior surface is covered with relief carving, the 
mam feature of winch is four glyphs airanged in a 
sqiiaie This object, which is probably an amulet, is, 
I believe, muqiie 

Objects ot worked shell aie laie, and limited to a 
tew beads The most interesting is a laige spu’al 
shell, w'hich had been i ubbetl ilow n on tw o sides, so 
that the remaining jiortion rejiresents the central 
longitudinal section Small i n er shells, some pierced 
tor suspension, weie found m quantities 


New Sundial m the Royal Botanic Gardens, Kew. 


QOME months ago a beautiful pillar which had 
^ come from the old Kew Budge, and had been 
presented to the Royal Gardens by Mr George 
Hubbard, was set up in the grounds of Cambndge 
Cottage Prof. Vernon Boys, havmg learned from 



Fro 1 — ITew BDEdial In the Eoyal Botanic Gardens, Kew. 


the Director that a sundial was reqmred to stand on 
this pillar, generously offered to provide one which 
would be worthy of the position. Prof. Boys has 
designed a dial and made it himself. It is now 
m place and can be seen and proved by the public 
(%1). 

Nowadays a sundial is generally regarded as a mere 
ornament, to a garden, and if it is m error by a few 
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minutes nobody minds After all, the dial gives 
local apparent time and it is too much trouble for 
most people to ascertain the correction necessary to 
obtain Greenwich mean time Prof. Boys has no 
patience with such slackness He has aimed at 
getting the time to the nearest mmute Not only is 
his dim made with the greatest precision ; it earnes 
an mscnption on the southern or upper cube which 



Fio 2 —‘.Dial ’ of the Kew sundial 


gives m clear figures the correction to be applied to 
deduce Greenwich mean time from Kew apparent 
tune on any given day of the year. This is contained 
m a table of 88 entnes calculated from the equation 
of time of next year (a year half-way between two 
leap years), for each day, to which the time corre- 
sponding to the longitude of Kew has been (algebraic- 
ally) added. Any member of the public by addmg 
the correction of the actual day to the time shown by 
the sun, or subtraetmg as the case may be, will have 
Greenwich mean time. 
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Tho dial it'>ell not nt the eoiu entmiial t\ pt' ( Fig 2) 
In tiic't it lb iloubttul w liether the w iird ' dial i" strictly 
appiopnate Poihaps Me shoulil •^av that theio aie 
si\ (hal« Pi’at i3n\b had adajited a doMirn winch ib 
to be touiifl oeoasionallj in (‘hin(‘h,\ar(h The dial 
i> built up with ti\e block«i ariantred in the toiin ot a 
(iuek cross When the dial is m position the plane 
01 the cross is paiallel to the eipiator, so that the 
outer edges of the cubes winch hum the aims aie 
parallel to the earth’s axis The shadows ot these 
outer edges fall in succession on the adjacent arms 
of tlie cross The graduations which serve tor tollmg 
the time aie along the edges Gun -metal has been 
used for the cross and its stand The eential block 
IS a cube; the other four blocks which form the arms 
of tho cross are 3 in long and 2J m wide The 
accurate machining of these blocks is a necessity of 
the design 

The engraving was done for Prof Boys by Mr 
H. Routleflge, who is the engraver responsible for the 
finest w ork on Admiralty charts. After the divisions 
and lettering had been engraved, each part of the dial 
was exposed to very dilute hydrogen sulphide and 
ammonia for about two minutes. The black was 
cleaned off the flat surfaces with Water-of-Ayr stone 
and the engraved work was left black The effect is 
very pleasing. 

^he five blocks which form the dial are mounted 
on a trapezium - shaped support at the mclmation 
appropriate for Kew. How the parts are held to- 
gether IS not apparent. The support is attached to 
the stone pedestal in a neat way Four bolts are 
cemented into the pedestal. After the nuts were 
screwed on to these bolts, melted tin was poured into 
little pits surrounding the nuts and hides them from 


bight No one will be tempted to luibcrew the bolts, 
and appropiidte the .suiitlial 

The precision with w'hich a siiudial can be used is 
limited by the lack ot shai’jniess m the shadow ot the 
gnomon ' Theoreticdlly, the width ot the penumbra 
should be eiiuivaleiit to two minutes on the time 
scale It is found that tune i-au be read to a minute 
on the new dial Piobably the reading eoim ponds 
tairh closelj with the middle ot the penumbra and 
IS theietoie in accordance with the intention of the 
designci By a cuiious chance the sundial has been 
placed in the only part ot the Royal Gardens from 
which a public clock is clearly visible The clock 
ot Kew Church can be seen ovei the wall ot the 
Gardens and it will be possible to regulate the clock 
by direct comparisons wuth the dial 

It wnll be seen from Fig. 1 that the dial is well 
balanced on its pillar and looks handsome as well as 
businesslike 

The history of the dial and the stone column which 
supports it IS engraved on the sloping face of the 
trapezium-shaped support and is as follows 

“• This Dial, Designed, Constructed & Erected by 
C V. Boys, F R S , was presented by him to The 
Royal Botanic Gardens, Kew. Engraved by H 
Routledge. The Stone Column taken from Old* Kew 
Bridge was presented by George Hubbard, F S A , 
the capital and base were supplied by H M Office of 
Works. A. W. Hill, F.R.S , Director 1929.” 

Visitors to the Gardens who are interested m sun- 
dials should remember to look at the dial which was 
put up by William IV to commemorate Bradley’s 
observations at Kew House The pedestal of this 
sundial bears the King’s monogram very skilfully 
carved. The dial itself was made by Tompion. 


Filterable 

TiHE invisible multipljnng bodies generally known 
-h as filterable viruses are among the most mterest- 
mg things m biology to-day, partly because they are 
the cause of many diseases in animals and plants, 
and chiefly because they seem as if they nught m 
the end prove to be some of the transitional forms 
betw^een live and dead matter Knowledge about 
them is moving so quickly that it is difficult to know 
at any moment where we are, and the compilation 
which Dr. E B McKinley has put together will be 
welcomed as a useful attempt to summarise all we 
know of them up to date. 

Dr. McKmley deals rather fully with the virus 
diseases of man, animals, fowls, fishes, and msects — 
about fifty m number— and has a chapter on typhus 
and the other Bichettsia diseases, in which the organ- 
isms are just visible. Under each disease he gives an 
adequate summary of the behavioiu of the virus, and, 
going tlirough them, one cannot but feel that we have 
to do with what is really a natural group of agencies, 
though they are* distinguished from better known 
agencies, such as bacteria, niamly on the point of size. 

These summaries necessarily contain only a selection 
of what has been said about each virus, and the selec- 
tion of the compiler is naturally influenced by his 
point of view. Dr. McKinley writes mostly as a 
systematist and he nowhere notices Sanfehee’s work 
on epithehana contagiosum of fowls, his separation 
of a nuclo-proteid which would reproduce the disease 
on inoculation mto a fresh animal and his funda- 
iMntal suggestion that a virus might be a chemical 
subetaooe which influenced cells in such a way that 
thw produced more of it. 

The account of the virus diseases of plants is far 
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Viruses.^ 

1^ satisfactory . it is not clear whether the author 
meant it to be as complete as that of the animal 
d^eases or not . it certainly is not. This is rather 
unfortunate, for plants show clearly some important 
pomts which are not so plain m animals, as, for 
example, the possibihty of a host contammg large 
quantities of virus without showing any symptoms 
of disease, as potatoes often do The modes of trans- 
mission m the plant diseases are also curious, for 
while some of them, for example, tomato mosaic, are 
easily conveyed by contact or moculation, others, 
such as aster yellows, can be passed from one plant 
to another only by msects and artificial inoculation 
fails. The animal diseases such as yellow fever, which 
are normally conveyed by msects, can be transmitted 
equally well by a hypodermic syringe. It seems as 
likely that we shall get a just view of what viruses 
really are from a study of those of plants as from those 
which affect animals • the Rous cancer virus and the 
bacteriophage are also very significant : both of them 
are dealt with by McKmley. 

Another section discusses the vexed question of 
invisible forms of ordinary bacteria, for which there 
is a good deal of evidence not to be lightly dismissed, 
and finally the strange ‘mclusion bodies’ are described 
and abundantly illustrated. These large mtracellular, 
often mtranuclear, objects are present in many, though 
not all, of the animal and plant diseases, and they 
have a characteristic appearance which may be put 
to useful purposes in diagnosis, for example m rabies. 
They may represent some form or stage of the virus 
itself, but they are more probably peculiar cell-reac- 
tions: their specificity recalls that of plant-galls, 
and contrasts strongly with the relative uniformity 
of the tissue reactions of animals to different baciUaiy 
parasites. 
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Radio Communication 

T he history of the development ot radio communi- 
cation m the British Navy is of great interest 
From a paper on “ Naval Wiieless Telegraj^h Com 
muiucationb ”, by G ISheariiig and Captain Dorlmg, 
which vas read to the Institution of Electncal 
Engmeeis on Dec 4, we loam that Admiial Jackson 
experimented with radio weaves so fai’ back as 1896 
In 1899, with the help of Marcliese Marconi, ranges 
up to 50 miles were obtained In 1909 a ci“;ystal de- 
tector was first used, and m 1914, immediately piior 
to the War, valve reception was passing out of the 
experimental stage During the Wai, arc and spaik 
systems were generally used, but the thermionic \ ah e 
system soon made them obsolete The six montlis’ 
cruise of HMS Renown in 1927 provided oppor- 
tmnties for testing the capabilities of short wave 
w 01 king on long ranges With the exception ot three 
days, communication was easily maintained with 
Whitehall. 

The British Navy is divided up into squadrons, 
which are normally situated in distant seas under the 
orders of a Commander-m-Chief There are squadrons, 
for example, in Chma, the East Indies, Africa, Amenca, 
and the West Indies Each naval area has one or 
more land radio stations which act as terminal pomts 
for the traffic to and from the Admiralty and as distri- 
buting and collecting centres for ships m the vicmity. 

If no commercial stations are available the naval 
stations are also used for communicating with 
merchantmen. They have a range varymg from 
1000 to 2000 miles and can also be linked up with 
the cable and land-line systems The advent of the 
short-wave system has now made it possible for ships 
m any part of the world to commumcate directly 


in the British Navy. 

with each other and witii riip Adiniralts at certam 
times ot the day 

To obtain the results gnen abo\e, H M ships of 
the eiuisei class are htted with a 12 kilowatt trans- 
mitter fur long wa\e!s and an 8-kilowatt transmitter 
for short w’'a^ es. Valve transmitteib aie alw aj s used 
The longwa\e apparatus has a range of about loUO 
miles In addition, they have two" or three sets ot 
receu mg ajipaiatus for long and .short waves, besides 
direction finding sets and tire contiol radio sets. All 
the standaid apparatus used is robust and simple to 
handle it proof agamst i ibratioii and shocks from 
gunfue and has to be triistwoithy under all climatic 
conditions In the battle fleet, the commander must 
be able to transmit his ordois to any unit of the force 
and be m touch w ith the Admiralty at the same time 

The striking feature of a modern fleet action is the 
speed at w’hich everything happens If the tw o fleets 
are appioachmg one another at a .speed of between 
40 and 50 miles an hour, then even with aircraft re 
connaissanee the time between first sighting the enemy 
and ]ommg action may be only about an hour. The 
valve transmitters used after the War generally used 
frequencies between 60 and 3000 kilocycles, that is, 
wave-lengths between 5000 metres and 100 metres. 
The mtroduction of short waves, however, has modi- 
fied the requirements very considerably. Their ad- 
vantages for long range working at distances from a 
few hundred miles up to world-wide range durmg certam 
hours of the day are well known. It has been necessary, 
therefore, to arrange for the fitting of attachments to 
the existmg sets capable of transmitting on a band 
of waves from 4300 to 21,500 kilocycles in breadth 
(wave-lengths of 70 metres to 14 metres) 


Antarctic Meteorology. 


AFTER considerable delay, due principally to lack 
of funds, it was found possible in 1923 to 
undertake the tabulation and reduction of the several 
senes of meteorological observations taken by the 
Australasian Antarctic Expedition of 1911-14. The 
first two (Series B, Vols. 3 and 4) of four contemplated 
volumes are now published ^ Another volume is 
to deal with the records taken durmg a wmter at 
Queen Mary Land and the observations made on 
the aurora during the antarctic and sub-antarctic 
courses, and the last will contain a discussion of the 
figures. 

The Macquarie Island station functioned after the 
return of Sir Douglas Mawson’s Expedition, but owing 
to War conditions was closed down m December 1915. 
It has not smce been found possible to reopen it. 
The monotony of the climate does not suggest that 
very unportant data would be obtamed from its 
contmuance, however valuable it might be m fore- 
castmg. Temperature ranged withm a few degrees 
of 40° F. ; precipitation occurs on most days in the 
year and strong westerly or north-westerly winds 
prevail. The rainfall records are not so complete 
as the other data, which are very full. 

Vol. 4 covers a period of 22^ months at Cape 
Denison on Commonwealth Bay, the headquarters 
of the expedition. These data are most important 
in their contribution to the study of the antarctic 


\ Australasian Antarctic Expedition, 1911-U Scientific Reports. 
Series B, Vol 3 • Meteorology Tabulated and Reduced Records of 
toe Macquane Island Station Recorders G. E Ainsworth, H 
Power and A C Tulloch. Reduction and Tabulation gi Data, by 
Direction of E. A Hunt, and under Superintendence of B W.Newjnan 
|P 644 +4 plates 40 j Vol. 4. Meteorology. Tabulated and 


climate and particularly to the well-known antarctic 
blizzards. Sir Douglas Mawson chose a thoroughly 
uncomfortable but most valuable site for his station 
He arranged for all observations to be taken every 
six hours, except durmg the latter part of the second 
year, when the screen thermometer was read only 
once a day. In addition to the detailed tables, the 
meteorological journal of the expedition is printed 

Mr. Madigan nghtly says that the wind is the out- 
standing characteristic of Ad61ie Land So far as 
records go, Commonwealth Bay would appear to be 
the wmdiest place on earth. The mean hourly wmd 
velocity for the whole period of 22 months was 
44 2 miles per hour It may be recalled that 43 
miles per hour is a gale on the Beaufort scale. In 
February 1912, which was the calmest month, the 
average velocity was 26*2 miles per hour. Wind 
velocities were taken with a Robmson cup anemo- 
meter, except for short penods when they were 
vMual owmg to the instrument being damt^ed by 
the wmd. 

The wmd blew mamly from the south-south-east 
and south and was generally very steady, so that 
after some practice the explorers abandons crawlmg 
and walked on their feet m 90-mile currents of air, 
iftftmng on the wind. There were occasional periods 
of calm and vanable wmds, but these were apparently 
local, for the wmd could frequently be heard roarmg 
on title plateau to the south, and to the west of the 
station drift snow could be seen sweeping down to 
the sea. Local whirlwinds from the north sometimes 
mterrupted the short calms. 

Mr. Madigan does not discuss the antarctic atmo- 
sphere circulation, but we hope he will do so m the 
final volume of the series. 
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University and Educational Intelligence. ] 

Birmingham.— At a degree congregatiun held on ! 
Dec. 13, the degree of M.D. Mas cutifeireil on John 
William Field for a thesis entitled, " A Study ot the 
Dietary of the Tamil Cooly of the British Mala,^a, 
with social reference to the infliionee of Vitamin A, 
vStarvation of Phy.sique, and Resistance to Di'=iease 
and on Cyril John Poison fora thesis on " Observations 
upon the Metabolism of lion in the Animal Body " 
The degree of D.Se has been awarded to Francis 
Eric Keep for a thesis on ‘ The (leologj ot the 
Shabani Mmeral Belt, Belingwe District”, and othei 
reports of the Southern Rhodesia IJeologieal Sur\ey 
Bristol.— On Dec 1.3, Mr Winston Churchill wa-. 
installed as Chancellor of tlie rnneisitj Alter the 
ccieinoiij, the juiiifiiary degree ot LL.D. was con 
feired, ainoriL' utlieis, on Mr Chiiichill and on Dr T. 
F. .Sibl\ , \ ice chancellor of the Unn ei“bit\ of Reading 
C^MBBiDoi. — A meeting of the electois to the 
Diapeis piolcssDiship oi agriculture will be held on 
Frida j, Jan 17. It is proposed that the stipend of 
the jt’rofcssor sliall be £ 12 UU a \ear in addition to 
£200 as head of the Department. The adrainistratn e 
duties of the professor include co operation with the [ 
Ministiy of Agricultuio and Fisheiies, which gi\es j 
tinancial support to the tSchool of Agriculture and I 
maintains a number of agricultural icsearch institutes 
closely associated with it Candidates should com- 
mimicate with the Vice Chancellor on or before Tues- 
day, Jan. 7. 

The Director of the Solar Phj&ics Obser\’atui’j has 
appointed Mr. C P. Butler to Ke fiist senior observ'er 
and Mr W Moss to lie second senior obseiver 
Mr W B. R. King, Magdalene, has been reappointed 
assistant to the Woodw^ardian professor of geology. 

Mr. L C, Ci Claike, curator of the Museum of 
Arehtcologj' and Ethnologi, has been elected to a 
non-fetipeudiary fellow .ship at Timitj- Hall. 

Ulasgow.— The chair ot geology in tlie University, 
recently vacated by Prof J. W Gregory , has now’ 
been filled by the appointment of Mr E B Bailey, 
of H.M Geological Sur\’ey Prof. Bailey is one of the 
most distmguished of Scottish geologists. He has 
played an important part in the work of the Geological 
Sui'vey during recent yearn and is particularly well 
knowm for his studies on Carboniferous igneous rocks 
and his unravelling of the complicated geological 
structiu^ of certain parts of the Western Highlands— 
notably the Island of Mull and the Ben Nevis-Glencoe 
district In the period of the War, Prof. Bailey also 
plajed his part, and w’as awarded the Military Cross, 
the Legion d’Honneur, and the Croix de Guerre with 
Palm. 


According to the twelfth report of the Technical 
Optics Committee of the Impenal College of Science 
and Technology and the Advisory Council m Techmeal 
Optics to the London County Council, for the year 
ending July 31, 1929, the teaching at the ImpWial 
College and at the Northampton Polyteclmic has 
be co-ordmated by the adoption of the same symbols, 
and it is proposed to provide at the latter a two-year 
day course m addition to the one-year course pro- 
vided hitherto. At the Impenal College ultra- 
violet microscopy is to be developed for regular users 
d the microscope and research work on colour vision, 
rssblving powers of objectives, and the rulmg of 
gratings is to continued. Prof. A. 0. Raitoe 
has bm appointed Director of the Department. 
The number of students is about 20, and the annual 
cost about £6000. 
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Calendar of Patent Records. 

December 22 , i 8 i 8 — The hobb\ -hoise, the fore- 
umner of the Incycle, was the imention of Baioii 
von I)iai.s, and was introduced into England by Dems 
Johnson, coachbuildei.ot Long Acre, who was granted 
a patent lor it on Dec 22, 1818, under the title ot a 
raaelune for the pmpose of diminishing the labour 
and tatigue ot persons in walking and enabling them 
' at the snme tune to use greater speed, which said 
niachme he mteiuL calling ‘ the pedestrian cuincle ’ 
One ot his machines, built tor a Duke of Marlborough, 
i IS now m the Science Museum 
i December 23 , 1801 —The jacquard loom takes its 
name trora Joseph Mane Jacquard of Ljons. who 
was gianted a patent in France on Dec 23, 1801, 
pour line macliine destmee a supplier le tneur de 
I lacs dans la fabiication des ^toffes brochees et ta^on 
nees" The specification states that the inventor 
hrst made a machine of the type in 1790 and that at 
the date of the patent more than four thousand were 
m use m the neighbourhood of Lyons 
December 23 , 1834 .— The hansom cab is named 
after Joseph Hansom, whose fiist patent was granted 
on Dec 23, 1834 The original cab w-as in the form 
of a sedan chair slung between large wheels with the 
driver’s seat on the roof in front and a door at the 
back, the well-known constniction being introduced 
with a second patent two years later granted to Gillett 
and Chapman, to whom the first had been assigned 
A company was formed and started with 50 cabs, but 
was forced to compete with many mutators, m spite 
of several favourable verdicts in the courts 
December 24 , 1836 .— The name of Bennet Wood- 
croft wull always be associated with the great reform 
oi Biitish patent law and practice that was brought 
about by the Amendment Act of 1852. Upon the 
passmg of the Act, Woodcroft was appointed to the 
post of superintendent of specifications m the new 
department, and it was mamly through his enthusiasm 
and exertions that so many needs of the inventor 
were qiuckly met by a liberal inteipretation of the 
new’ Act. To. him is due the prmtmg and mdexing of 
the patent specifications, and he was also primarily 
responsible for the mstitution of the Patent Office 
Library and of the Science Museum. Before his associa- 
tion with the office, Woodcroft was a prolific mventor. 
One of his patents, dated Dec. 24, 1836, was for a 
process of prmtmg calico with mdigo, in which, to 
avoid tlie rapid oxidation which takes place, the opera- 
tions were earned out m an atmosphere of coal gas. 

December 24 , 1866 .— An early self-excited dynamo 
was that for which a British patent was applied for 
by Comehus and Samuel Varley on Dec. 24, 1866. 
Two electro-magnets of horse-shoe form and two 
bobbins mounted on an axis are so arranged that when 
the bobbins are rotated they act simultaneously 
between the poles of the two magnets, a commutator 
serving to jom up the whole mto one continuous 
circuit The residual magnetism is used to start the 
action. The application was not completed, but a 
patent was granted for the same invention on a second 
application made six months later. 

December 24 , 1877 .— Edison’s first United States 
patent for the phonograph was applied for on Dec. 24, 
1877. The machine had a metal dnun provided 
throughout its length with a fine spiral thread, over 
which a sheet of tm-f oil was tightly pressed. A needle 
attached to a mica diaphragm rested on the tm-foil 
and recorded the sounds thereon. The specification 
describes the use of a clockwork motor, but the 
onginal machine made by Edison, which for some time 
was on loan to the Science Museum, South Kensmgton, 
was operated by hand 
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Societies and Academies. 

London. 

Society of Public Analysts, Dec 4.— A. P Laurie . 
The methods of examining pictures An outhne was 
gi\en of the composition of the different pigments 
used for old illuminated MSS and oil paintings, and 
methods of sampling by means of a micro borer and 
examination by means of a microscope polanscope 
were described , a summary of micro chemical tests 
for the various classes of pigments was given The 
use of X-ray photography and ultra-violet rays was 
discussed, and it was shown how an exammation of 
the brush strokes in an oil painting, considered in 
conjunction with the chemical and optical properties 
of the pigments, enabled a judgment to be formed as 
to whether the whole work had been produced in one 
studio and at the same period.— -S Glasstone and 
J C. Speakman. The quantitative analysis of mixtm'es 
of nickel and cobalt Eleotrometnc titrations of 
nickel and cobalt solutions with potassium cyanide, 
with nickel and cobalt indicator-electrodes, respect- 
ively, have established the soundness of the theoretical 
basis of the Rupp and Pfennig method of determming 
these metals. A modified lodimetric method has also 
been developed for determming small amounts of 
cobalt in the presence of nickel.— J. C. Baird and 
J H. Prentice The changes with age of the hydrogen 
ion concentration of egg white and egg yolk. Deter- 
mmations of hydrogen ion concentration by means 
of a qumhydrone electrode indicated that the normal 
pE value of fresh egg white is approximately 8*6, 
and that there is a rapid rise m the course of the 
first week of storage to a level of about pH 9 0, at 
winch figure the reaction remains fairly constant. The 
fresh yolk has a reaction of approximately pH 6 0, 
nhich in the course of ten weeks rises to about 6 2 
The refractive index of the egg white is constant at 
about 1 360. 

Paeis. 

Academy of Sciences, Nov. 12— Pierre Weiss, R. 
Forrer, and F. Birch . The magnetisation to saturation 
of the nickel-cobalt alloys and the atomic moments 
of nickel and cobalt — de Sparre • The necessity of 
takmg mto accoimt the contraction on settmg m the 
calculation of the work in armoured concrete.— N. 
Lusm and W. Sierpinski The classes of the con- 
stituents of an analytical complementary.- Georges 
Bouligand : The successive fronts of an ensemble of 
pomts —A, Magnan and A. Sainte-Lague . New ex- 
periments on the resistance to the progress of fish m 
water. The experiments were carried out on 22 species 
of dead fish loaded so as to fall in water under the 
action of gravity : the motion was followed with a 
kmematograph. For most fishes the resistance was 
found to be constant, but with one, the ray, the re- 
wstanoe increased with the velocity.— Rend Audubert . 
The influence of the nature of the electrolyte on the 
^tential of mversion of the photovoltaic effect. — 
Mme. Raniart-Lucas : The comparative stability of 
isomers according to their absorption spectra. The 
relation between the absorption m the ultra-violet and 
stmcture of the diaryl derivatives of ethylene and 
ethane. The ultra-violet absorption curves differenti- 
ate the structures of isomers with more certamty 
man any other physical property. — G. Baeckeroot : 
The presence of fossils of Aqmtanian age m the 
scattered quartzite grits at the surface of the Moselle 
plateau.— F. Labrousse and J. Sarejannt ; Changes of 
reaction and phenomena of oxido-reduotion observed 
in the course of the development of some fungi. The i 
increwing alkalmity of the culture medium shown by 
certain fungi is not due to the formation of ammonia. I 
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As regards the ledueitifcr puucr, ail the fimgi studied 
except one ( Thielavia busicoh ) ( lecolorise cre&j 1 blue,— 
Sebastien Sabetay. The pii-.'iite ot ,j-ionone ui a 
natural product CommeiLial f'".c*ntial oil of Boioma 
megastigma contains a good proportion of p-ionone.— 
A. Babes : The thymus and growth. 

Ceacow. 

Polish Academy of Science and Letters, Oct 7 — 
Lad Natanson , The theorem of the Eicomiel and 
Fermat’s pimciple— K Kordylewski The variable 
star YY Sagittarii. The elements are calculated from 
436 observations taken during 1925-29—]. Pagac- 
zewski Thevaiiable star 259.1928 Cassiopese. The 
provisional elements calculated from 118 observations 
on 32 nights during 1928-29.— J. Mergentaler* The 
variable star XX Cephei The provisional elements 
deduced from 147 obseivations during 1929.— Wlad. 
Gorczynski The high values and energy losses of the 
solar radiation observed in desert regions and on 
tropical mountains — L Chrobak : Contribution to 
the technique of the X-ray exammation of easily 
deformable crystals —Mile. A. Dorabialska* The appli- 
cation of the adiabatic microcalormieter to measure- 
ments of the quantities of heat emitted by uranium, 
thorium, and radioactive minerals The mstrument 
used was capable of measurmg thermal effects of the 
order of 10“^ to lO'® calories per hour, and was apphed 
to measurmg the radiation of XJsOg, Th 02 , and 
pitchblende. — K. Dziewonski and T. Waszkowski: 
Researches on a-methyliiaphthalene —Mme. T. Cyge ■ 
Anatomical and ecological studies on the leaves of 
mdigenous orchids — K. Mielczarek and W. Brykalski ; 
The pollen analysis of Iwiec peat bog— Mile. I. 
Toruwska Studies on the hfe of the iron bacteria.— 
L. Ejsmont : The two genera of Schistosomatides of 
birds.— Z. Szantroch : The histogenesis of the nerve 
ganglia of the heart. — B. Dybowski . Contnbution to 
our knowledge of the Siberian seal.— B. Dybowski i 
The Polychsetes of Lake Baikal. 

Leningbad. 

Academy of Sciences [Comptes rendus, No. 17).— 
D Behankm . Chemical degeneration of dinas. 
Analyses of a dmas brick subjected more than 600 
tunes to the action of a furnace showed a considerable 
mcrease mFegOs, FegOj, and MnO, apparently received 
from the gases m the furnace. — L. Lozina-Lozmskij 
The phenomena of chemotaxis m connexion with the 
choice of food by infusoria. The chemotactic re- 
actions and the reactions of ingestmg food particles , 
have apparently a common physiological ^ basis. 
Chemical properties of the substance used in the 
experiment have the same effect on the reactions of 
locomotion, digestion, and even of division, namely, 
either increasing or decreasing the rate of all these 
functions —A Tsvetkov : Changes in the colorataon 
of apatites submitted to heatmg If apatites are 
heated to 1700® 0., regular changes m colour ^ 
observed, there bemg a definite colour corresponding 
to each stage of temperature. This is an unrevereible 
process.— S. F. Tsarevskij * Contribution to the classi- 
fication and distribution of the hzards of the genus 
PhfmocepMvs, A study of the cranial characters 
permitted the author to evaluate them from the pomt 
of view of systematios, which so far have been based on 
external features only. Ph Ivdomci Mooq. is regarded 
as identical with Ph. aasiUam, and Ph. erythrurm 
Zugm. identical with PL Itdskn Berd — ] . Argentinov- 

sk«: A new cinnabar ore deposit in the Urals The 

new deposit has been discovered 1 18 km. north-west of 
Sverdlovsk (Ekatermburg). The vems of the ore ^ 
included in quartz porphyrite. This is the third 
known deposit of cinnabar in the Ural mountains 
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Rome 

Royal National Academy of the Lmcei Com- 
ninnicatious recen ed dui'uig tlie \ cKation —A Angeli 
nnd Z. Jolles Reduction ot normal diazo hjdrate<i 
Tiie iurinatioii of hydrocarbonis tioiii tho conespond- 
iiig normal diazo-hj drates b,\ the action ot Meak 
reducing agents indicates that an unstable compound, 
such as plienyldi-iinide, is formed as an intermediate 
step in the change. That this is actually the ease is 
shown by the formation of s benzoylphenylhydrazme 
when the reduction is effected m presence of benz- 
aldehyde. Various other reactions are explainable 
siimlarly. The transformation of the noimal diazo- 
hj (irate mto the compound CgHj . N NH by reduc- 
tion renders it probable that the hydrate has the 
stnictiu’e, NH • NO CjEj. It is possible to remove, 
not only the oxygen atom, but also, by the action of 
nitroxyl, the imimc residue from the diazo-hydrate. — 
D. Th. Egoroff' W congruences with regulated 
focals — M. Kourensky ; The method of integration 
of the equation to the partial derivatives of the second 
order with a single unbiown function and two in- 
dependent variables — A. M. Bedarida ; The theory 
of ideals of a fuiite algebraic body (3).— B. Colombo , 
Bianehi’s problem regarding Lame families.— B. de 
Fmetti; Fimctions with aleatory increment — E. 
Raimondi : A new phenomenon of aerodynamics — 
C. Cannata • The ballistic hypothesis and the verifica- 
tion of the law of areas in the orbits of telescopic 
double stars. Any possibility of verifying the 
ballistic principle on the basis of observations on 
telescopic doublets is out of the question.— M. Tenani : 
Theoretical-experimental considerations on the course 
of the tides in the Adriatic (2). Experimental verifica- 
tion has been attained, in the ease of the Adriatic 
Sea, of deductions pre\ lously drawn from theoretical 
considerations This result, together with the calcula- 
tion, of considerable practical importance, of the 
longitudinal displacements of the water durmg the 
day through the Straits of Otranto, confirms the possi- 
bility of extending analogous considerations and 
calculations to other seas.— B. Rossi and G Bernardmi 
The photographic action of low-speed electrons. 
Using oiled Eastman plates, Kenneth Cole and other 
observers have found that low-speed electrons with 
velocity lower than that correspondmg with 26 volts 
have no detectable effect on the photographic plate 
By means of a special arrangement, the authors are 
able to photograph electrons with velocity 17 5 volts 
with ultra sensitive Cappelh plates. Since the energy 
possessed by these electrons still greatly exceeds that 
necessary to affect a silver bromiiie granule, it is not 
improbable that this limiting voltage is capable of 
further reduction. — F. de Carh • Viscosity isotherms 
of binarj’ mixtui’es (3): the system nitrobenzene- 
stannic chloride. Thermal analysis of this syBtem 
confirms the formation of only one complex com- 
poimd, CjHjNOj, SnCl,, meltmg at about -11® C. 
The density isotherm for 15° reveals a sensible 
increase m volume, which denotes a dissociating 
action, probably due to the nitrobenzene. The 
viscosity isotherms for 15° and 25° exhibit distmct 
maxima, but the greatest divergences from the 
calculated values are shown by solutions contaming 
about 50 per cent of nitrobenzene, whereas the com- 
pound formed contains 31 -IS per cent. Thus, the 
maximum of viscosity is displaced towards the more 
vwous component, a phenomenon which is mani- 
by liqmds in wnich the complex is highly 
maeociaW. ^ it mm be, however, that molecules of 
the oompoation ^^^jNO,, SnCl 4 exist in a stable 
fonn in the Equid state but decompose on solidi- 
noation.~-G. Charrier: Condensation of 1 ■amino-2- 
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phenylazonaphthalene-4-sulphonie acid Dehydro- 
genation ot this acid, suspended in nitiobenzene, by 
means of an acetic acid solution ot ehiomic anhydiide, 
yields a sulphur contaming condensation product 
exhibitmg the characters of a polycondensed ditri- 
azole derivative To this is attributed provisionally 
a constitution analogous to that ot naphthjlene 
dioxide, fiom which it may be theoretically demed 
by replacing the two oxgyen atoms by two SOj 
groups and attaching the 2-iV-phenylated triazole 
nuclei, in the 1- and 3-positions of the tiiazole nucleus, 
m the 1- and 2-positions of the two naphthyls — 
E Pace Organo -aromatic derivatives of boron 
Descriptions are given ot the methods of preparation 
and properties ot boiophenyl chloride, CgHgBClj , 
phenylbonne or boroaniline, CgHgBHa, which readily 
oxidises m the air, giving monimhenylboric acid , and 
borobenzene, C^Hg B B . CgHg, which decomposes 
in the air to toim a pasty mass, probably boro- 
oxybenzene. — G. Sam . The reducmg activity of 
roots of the Grammese (3) . reduction of calcium 
mtrate. The reduction of calcium nitrate by maize 
roots IS mhibited by the presence of small proportions 
of potassium hydroxide, chloroform, or formaldehyde, 
and also by heat or desiccation. In small quantity 
citne acid enhances the effect, but sulphurous acid 
IS without influence. During the reduction the 
reaction of the medium changes from acid to alkalme, 
the alkalme product or products probably being the 
active agent m arrestmg the change — M. Anelli: 
Covering phenomena in the Emilian Appenmes — 
R. Savelli and N. Soster Sudden variations in the 
leaf form of Canmhs sativa L. Hemp exhibits two 
distmct variations of leaf shape, characterised by the 
replacement of the normal palmate type by a smgle 
margm, one being pmnatifid (lobed) and the other 
entire (simple leaf) The former represents a stable 
mutation, recessive with respect to normal, whereas 
the second must be regarded as a non-fixable sport, 
which affects whole plants or parts of plants and 
arises as a reaction to abnormal stimuli, with no 
necessary relationship to the pmnatifid form.— 
Giuho Cotronei and Aldo Spirito : Zoological con- 
stitution and grafting (1) • Experiments with Anma 
and Urodela —Aldo Spinto : Processes of regenera- 
tion and of regulation in the encephalic region of the 
embryos of Urodela (3). With Tnton cnstatus, at 
the stage of primary optical vesicle not yet intro- 
flexed, it is possible, by means of a technique outlmed, 
to realise the regeneration of a more or less marked, 
entire prosencephalic wall Such regeneration is 
followed by regulation phenomena which induce the 
formation of parts comparable with cerebral hemi- 
spheres, but neither with Anura nor with Urodela do 
the dimensions of the regenerated parts reach those 
' of the corresponding normal parts.— P. Pasqumi and 
A. della Monica . Regeneration of the crystallme m 
the larvae of Anura. The faculty of regeneration 
possessed in the eye of Urodela, by the cells of the 
iris for developing a crystallme, is extended to Anura 
{Rana and Bufo), m the eye of which analogous 
phenomena are exhibited as a result of the removal 
of the normal crystalline : mamly the proliferation 
and consequent spreadmg of the leaflets of the iris, 
which lead to the metaplastic formation of a new 
lens. The latter is at first contmuous with the iris, 
usually with the upper edge, but exceptionally also 
with the lower edge, but later becomes independent.— 
M. Curzi: A pseudo-rottmg of the caryopsis of 
wheat. A sample of Arditi wheat, which had under- 
gone auto-heatmg m the ear after reapmg, was found 
to be attacked by Ammmidh themophila n. sp., 
which is capable of developmg between 30° and 
62° C. 
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(Sydney. 

Linnean Society of New South Wales, Oct 30. — 
A Jefferis Turner Revision of Australian. Oeno- 
chromidse (Lepidoptera) (1) The Oenochromidae 
display considerable variation m stiuctnre and, being 
the most prunitive Geometrites, they thiow much 
light on the phylogeny, not only ot the group as a 
vliole, but also of the constituent families In this 
fii-st part of the revision, sixty-iour species belonging 
to ten genera are dealt with, two genera and ten 
species being described as now.— Rev H M. R Rupp 
Yariations in certain orchids. Attention is directed 
to frequent vaiiations of Dendrobmm spemsim Sm , 
and a torm approaching D gmahcaule F v M is 
described as a new variety Points of distinction 
are given between the northern form of Prasophyllwn 
intncat'um Stuart, and the typical form of the southern 
States. A red flowering form of Pteroatylis ophio- 
glossn R Br., confined to high gullies m stony hills, 
is described as a new variety —Frederick H. S 
Roberts A list of the Australian Bombyliidse of the 
subfarmlies Exoprosopinje, Anthracm®, and Bomby- 
hime m the German Entomological Museum, Berlm 
The subfamily Exoprosopmie is represented by the 
genera Hypemlonia Rond (7 species), Exoprosopa 
Macq. (1 species). Villa Lioy (4 species), and Paeudo- 
pentlies Roberts (the genotype). The genus Anthrax 
of the Anthracmae is included, two species bemg 
represented. Of the Bombylimse, Bombyhm Lmn 
has two species, Systoechus Loew two species, and 
Sisyromyia White two damaged specimens — A M 
Lea; Descriptions of new species of Austrahan 
Coleoptera (20). Forty-seven new species of the 
families Mordellidse and Curculiomdse — J. R. Malloch : 
Notes on Australian Diptera (22) Notes on members 
of the genera Oeletor, Dasyortalis, Duomyia, Eupro- 
sopia, Pterogema, Naupoda and Lamprogaster of the 
family Ortalidse. A new subgenus of Dumym and 
a new species of Lamprogaster are described. 

Vienna. 

Academy of Sciences, Oct. 17.— F. Hentsch ; The 
tectonic position of the Hochwipfel- and Nassfeld- 
faeies in the carboniferous of the Carmc Alps. — 
A. Stock and W. Zimmermann : The vapour pressure 
of mercury at low temperatures.— F. Hernler ; The 
three isomeric nitro- and ammo-phenyl- l-dimethyl- 
3, 5-triazoles- 1, 2, 4, and some of their salts. — L. Kober. 
Structural elements of the east and south Car- 
patlnans. — F. Blank and F. Urbach . Sols m crystals. 
To^ elucidate the formation of crystal-sols the solu- 
bility of gold m molten alkali halides was explored. 
—0. Abel ; Explanation of the crawlmg tracks m the 
sandstone of Greifenstem near Kierling m the Wiener- 
wald. Observations on the seashore of the South 
African coast m Algoa Bay near Port Elizabeth and 
m False Bay near Muizenberg m August and Sep- 
tember of this year have led to complete explanations. 
The ebb-tide leaves a fine hard sand on wkch Bvllia 
snail-shells leave their tracks.— A. Thiel : Sensitiveness 
and resistance to alkalis m phthaleins and sulpho- 
phthalems. — H. v. Euler and B. Jansson • Catalytic 
hydrogen, peroxide decompositions by metallic com- 
pounds.— G. Bredig, S. R. Carter, and M Enderli : 
The equilibrium of carbon dioxide evolution from 
formic acid and its potential. — C. Neuberg and Max 
Scheuer ; Detection and isolation of methyl-glyoxal 
formed biochemically as dioxime.— E. fieri and H. H. 
Saenger. The system NaOs-HNOj, 

Oct. 24. — H. V. Graber : Geological and petro- 
graphical researches on the Upper Austrian and 
Bavarian primitive rocks.— H. V. Graber; Mixed 
rooks from the Upper Austrian and Bavarian pnmi- 
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tive rocks — A Dadieu and K W F Kohlrausch: 
Studies on the Raman ftt* it {o) Tlie Raman ■spec- 
tium of organic sub-staur es. 0 and C =C double- 
linkages, halogen deinativo'-, 27 substances were 
exammed An attempt vas made to connect fre- 
quency with molecular structure — S Loewe and 
H E Voss Preparation, piopeities, and testing of 
a male sexual hormone A search foi a male coimter 
part of the female thelykimn The actn e bubstance 
is pobsibly soluble in water and weak acids as a 
colloid, treely .soluble in alcohol, ethei , and oil Stable 
in aqueous .solution tor twentj -fom’ houis, in oigamc 
solvents for at least some w eeks. Not specieh-specific, 
pieparations trom testicles ot ox and guinea-pig aetmg 
on mouse like mouse-products The aq ueous prepara 
tions lead to latal general poisoning. The publication 
made now is a tian&cnpt ot a communication deposited 
mitil seal in 1927, but now annoimced because others 
are pubUshmg the eftects ot testib extract injection 
— R Singer Progiess and result of a botanical 
expedition to the Caucasus in 1929 Tire south w^est 
region was explored Gultschj, Kuiijum, Schariwzek, 
Ziizchurtu, Taurari. The primiti\e forest finds its 
limit at 2000-24U0 metres A provincial museum at 
Sugdidi and a botanical gaiden near Batrnn proved 
helpful — A. Steinbock . Hydrobiological work m the 
Tyrol alps, Alpine lakes were explored at and above 
2000 metres. The fauna moluded Turbellaria and 
trout — M Beier Results of a zoological expedition 
to the Ionian Islands and the Peloponnesus (1) 
and (2), 

Oct 31. — M. Beier and F. Silvestri . Results of a 
zoological expedition to the Ionian Islands and the 
Peloponnesus (3) Thysanura — R Kloimwieder • The 
tubular cells of Fiunariace£e, especially those of the 
genus Dmntra. These cells contain poisonous alka- 
loids The plants seldom suffer from grazing or from 
fungus parasites Feedmg experiments on snails 
gave confirmatoiy results — M. Blau and E. Rona : 
Communication of the Radium Institute (241) 
Further contributions to lomsation by H-particles. 
— K. Zentner • The efficiency of sand-blasts. 


Official Publications Received. 


Ceylon Journal of Science Seefcion D Methcal Stience \ ol 2, Part 
i 'ITie IdentiflcatioH of the Land Snahes of Ceylon By Dr Liauw 
;iicholls Pp 91 167 (Colombo Bacteriological Inetltute , Lonaon 
Dulau and Co , Ltd ) 8 rupees. . « * 

Alt Ministry Aeronautical Besearch Committee, Reports and Memce 
:anda. No 1199 (Ae 860) Skin Pnction and Drag of StreamUne 
Bodies By Prof. B M Jones (T 2709nnd(s)8nd(b).) Pp 12-}-8plate«. 
'London H.M Stationery Office) net . 

' Modern Mining Explosives. Presidential Addr^delivwfd October^ 
1939, by Dr William Cullen. Pp Sfl (I.ondon . The Institution of Mining 

^^wSnp Vf the South London EntomoK^oal and Natm^ History 

^’sooietyof Chemical Industry * Chemical Engineering Group Pioceed 
Tondon ^^’hwlof Hygiene and^plMl 

10^" HI* 

ujdWm la m LleM »f ' nSlS rt 

of Mina . **1°^ 

3e3cs and ^d Materials (Testing and Besearch Lain n atones) 1927. 

^*^^»nwotions of the Institute of Marine Engineers, Incorporated. 
Jession 1929. Vol 41, November Pp. 687 781. (Idondon ) 
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Journal oJ thf liiiluii Institute ot Science Vol 12A, Patt 14 Studies 
m the Proteins ot Indian Poodstufts Part 2 Tlie Piotuns of the 
Pigeon Pea (tW/tiaiis mbiui.) By P B Sundaram, Roland V. Norris 
and V Subrahinanvan, Pp 1**3 20 j (Bangalore ) 12 annas 
Proceedings of the Royal lush Academy Vol 39, Section A, Nos 
1, 2 The \aii.itmn of Curvatuies m the Detormation of a Curve in 
Riemannian Spiice, by A J McConnell, The Displacement or Deiuation 
of Circles in Riemannian Space, byJ L Synge Pp 20 le Vol 3‘>, 
Section B, ^03 3, 4, .i The Action ot Alcoholic Hydrochloric Acid on 
certain Unsiituratcd Ketones, by Brian Cofloy and Di Hugh Ryan , The 
Constitution of Isocateehm Tetramethil Ether, by James J Diumm, 
Robert J P Cardan and Di Hugh Ryan , On i 4 Dimethovylbenayl 3 5 
Dinietho^ytonmaraiione, by James J Dmmm, Sheila M Maguire and Dr 
Hugh Ryan Pp 107123 1> Vol 3'), Section B, Nos b, 7,b Prepara 
tion ancl Oxidation ot Flaiindogenides, bi Dr Hugh Ryan and George 
Cruess Callaghan , Some Deri\nti\ea ot y Anisylideiie Moths lethylketoue, 
by Dr Hugh Ryan, Peter M'Go'Own and Dr John Keane , Die Condensa 
tion of Aldehydes siith Ben/yl Acetoaeetic Ester, by Dr Hugh Ryan, 
W B Cornelia and Pierse Hiulcy Pp 124 145 Is Vol .V), Section 
B, Nos 0, 10 Some Etlects of Rnntgcn Rays on Seedlings, by Dr Syhia 
B Wigudei and Ruth Patton, Fiiithei Study on the Etlectof Siimmei 
and Winter Temporatiues on the Catalase ot Pine Needles, a Reply to 
Criticism, by P C Gieen, M E M'Endiirfer, 0 S Orth and W E 
Burge Pp 14ii Idi+plates 3 4 h (Dublin Hodges, Figgis and Co , 
Loiuion Williains and Noigate, Ltd ) 

Depaitment ot Agricultuie, Ceylon Bulletin No 85 The Termite 
proof Coiistiuetion of Buildings m Ceylon B\ F P Jepson Pp n + 
3n+2t) plates (Peradeniy.i ) 40 cants. 

Report on tlie Administiation of the Meteorological Department of the 
Goveinment ol India In 1128-2*1 Pp l'i+ 4 plates (Calcutta Goiern 
ment of India Central Publication Branoh ) 14 annas , Is M 
Royal Agiicultiiial Society ot England Agnoultuial Research in pt28 
Pp 1111+193. (London John Murray) Is 
Report on the Conditions of Science Teaching m Oxlordshire Com 
plied by a Committee of the Oxfurdshiie Biaiich of the Incorporated 
Association of Assistant Mastei s in Secondni y Schools Pp S (Ovfoi d ) 
Royal Agricultural Society ot England Report of the Council to the 
Annual General Meeting of Uoiernois and Members of the Society, to be 
held at the Royal Agricultural Hall, Islington, London, N , on Wednesday, 
December 11, l*)2i, at 2 16 p m Pp 2o (London ) 

Haiper Adams Agiioultural College, Newpoit, Silop, l‘t2"-SU Pp 'tn 
(Newport, Shropshire ) 

The National Institute of Poultry Husbindry (Harpei Adams Agii 
cultural Ciillogc), Newpoit, Salop A Piogiess Repoitof Iiisttuctioiml 
and E\penmental Work in Poultiy and Ikibbit Hiisbindiy No j, 
August Pp 72 (Newpoit, fihiopshiie.) 

ftoceedirigs ol the Royal Society Series A, Vol It'o, No A80O, 
December.* Pp liS (londoii Harnsim and Sous, Ltd ) os 
Proceedings (jt theUnmisiu ol Durh, mi Philosophical Soeiets \ol s, 
Part 2, 1't28-li2'( Pp 71 1 e* (Dm ham ) os 
Qoieinment ot India Mi teoiologieal Department Magnetic, Meteoio 
logical and Seisniogiaphic Obienatioiis luade at the Qoe eminent 
Observatories, Bombay and Alihng, in the leai 1*^24, under the diieetion 
ofDr S E Banerji Pp \ + 13 J+.j plates (Calcutta Goieinment of 
Indu Central Publication Branch ) o 10 rupees , 11s 


PoREiau 

Ministerio da Agnciiltura Indiistrla e Commercio Directoria do 
Meteorologia Boletim Meteorologioo, Anno l‘<28 Pp mu + 218 
Boletim Meteorologico, Anno li24 Pp mii + 22 4 (Rio de Janeiro ) 
Methods and Problems of Medical Education (Fifteenth Senes ) Pp 
lv+7tj (New Yoik The Rockefeller Foundation ) 

Department of the Interior Bure.iu of Education Bulletin, 1129, 
No. 14 Statistics of Teachers Colleges and Normal School!., P)27-1128 
Prepared by Frank M. Phillips Pp 71 10 cents Bulletin, 1929, No 
27 Review of Educational legislation, I>i2t)-l‘'i28 By Ward W 
Keesecker Pp 20 Scents (Washington, D C Goiernment Printing 
Office ) 

Proceedings of the United States National Museum Vol 76, Art 0 
New Species of Buprestid Beetles from Costa Rica By W. S Fisher 

g o 2803 ) Pp. 20 Vol 7b, Art In . Oolites or Cave Peatls in the 
risbad Caverns By Frank L Hess (No 2813) Pp 6+8 plates 
(Washington, D.C Government Pimting Oltlee ) 

Comite National Fraii^ais de Geodisie et QOophysique Assemblee 
genirale dii 27 mars 1929 Compte rendu publie par le Secretaire 
general Q. Perrier Pp 64 (Paris ) 

Wisconsin Aesderay of Sciences, Arts and Letters. The Fresh Water 
Mollusoa of Wisconsin By Frank Colima Baker Part 1 Gastropoda 
(Wisconsin Geological and Natural History Survey, Bulletin 70, Part 1 ) 
Pp. XX+6CI7+28 plates Part 2‘ Peleoypoda (Wisconsin Geological 
and Natural Histoiw Survey, Bulletin 70, Part 2) Pp. vI+495+plates 
S9 106. (Madison, wls ) 

Meddelelser fra Kummissionen for Havitndsjagelser Sene Fiskeri. 
Bind 8 , Nr 6 ’ An Investigation of the Stock ot Plaice in the Southern 
Btos Reef Area In the !ear 8 1925 and 1927 By Aage J. C Jensen 
gn. 88 . 4.60 kr. Bind 8 , Nr 7. On the Age and Growth of the Coalflsh 
eimu H), the Norway Pout (Gadus tumth Nilsson) and the 
Pootasapa {Gadnt powtoisou Risso) in Icelandic Waters By Bjami 
Bjemundps. Pp 87 8.65 kr Bind 8 , Nr. 8 On the Influence of the 
rise of tte 8 ^k of Cod ^n the Yield of the Herring Fishery in the 
Kattegat, Belt Sea, and western Part of the Baltic, and some other 
OsnsM of Virlationa In Hie Cod and Herring Fisheries. By Aage J. 0. 

(Kubenhavn 0 A ReltsilsForiag) 

Jy BiwriWer Iflitltute for Hedioal Research. Organization and 
(New York City.) 

Apiculture Technical Bulletin No 112 1 Biolog 
a at norwee, SO By F A Fenton and B R 
Lwflet No 48: Reindeer Recipes. By 

"W”** Hwlfios 

Town^. ^ew Jo^ iuiBsrtw Nature Series ) Pp. 58 (27 platts). 
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Proceedings ot the Boston Society ot Natural Histon lol SO, No 5 
Experiments in Bird Migration i Manipulation ot the Reprodnetue 
Cycle, Seasonal Histological Changes in tlie Gonads By Miihani 
Rowan Pp 161 208+ plates 22 32 (Boston, Mass ) 

Zentralanstalt fur Meteorologie und Geodynamik Publikation Nt 
183 Jahrbticher der Zentralanstalt tur Meteorologie und Geodynamik 
Amtliche VerOflontlichung Jahrgang 1**26, Neue Folge, Band oO (der 
ganren Reihe Band 71) Pp \x+A42+B64+C44+D7 (Wien Gerold 
und Romp ) 

Parki Narodowe w Polsee National Paiks in Poland By Whadyslaw 
S/afer Pp 31 (Krakow Nakladem Padstnowej Rady Oehrunv 
Przyrody ) 

Pafistwona Komisja Ochrony Przyrody w Polsce State Commission 
for the Piotection of Natuie in Poland Nr S On the Protection of 
Nature m Poland during the last Fi\e Years, 1920-1 *)2.') By Pi of Di 
Wladystew Szafei Pp 54 Nr 24 Loi pour la protection cle la nature 
en Pologne Par Jan Gnalbert Panlikowski Pp 11 (kiak<i« 
Naktadeni Padstwowe] Komis|i Ochrony Pizyrody ) 

Puhlikationei og mindie Meddelelser tra kobenha\ns Obsenatmmni 
Nr 60 Formeln nnd Tafein zur Bestiinmnng p.u aboliseher Bahnen 
^on BengtStromgren Pp 14b (Kobenhasn) 

US Dep,irtnient of the Intenor Education Bulletin. l‘-)2*i, No S2 
Developments in Rural School Siiperi ision By Annie Reynolds Pp 
r+17 (Washington, D C Government Putting Office) Scents 
The Unnersity of Chicago Publications of the lerkes Obseiutory 
Vol 7, Part 1 Radial \elocities of 500 Stars of Spectral Class A By 
Edwin B Frost, Stons B Bairett and Otto Stiiiwe Pp. \ii+7‘' 
(Chicago Unneisity of Cliicago Piess, London Cambridge Unueisity 
Pi ess ) 

United States Depaitment of Agneiiltiire Technical Bulletin No 
8 ii Imported Insect Enemies of the Gipsy Moth and the Biown tail 
Moth By A F Burgess and S S Ciossmari Pp 148 +b plates 
(Washington, D C Qoiernment Pnntlng Office ) 50 cents 


CVTALUl.UES, ETC 

Cilendar for 1030. (London British Museum (Nntmal History) ) 
Scientific Instiuments Pp 80 (Dellt P J kipp en Zonen ) 


Diary of Societies. 

FRIDAY, DtcEMBEB 20 

Roaal PHOTOf.BAPHic SociErv 01 Geext Bpitun (Pictorial Gionp— 
Informal Meeting), at 7 -Determination and Isolation ot the Pictuie 
Junior Insiitution op Enoineebs (Intoimal Meeting), at 7 80— W 
Challis Line Signalling on the Southern Railway 
Society of Dverb and Colocrists (Scottish Section)—? Urmston 
ifodein M.ichinery m Dyeing, Printing, and Finishing 
PxpBB Makprs' Associ vnoN (IVchnical Section, Northern DiMsion)(ab 
Engineers’ Club, Manchester) — R H Clappeitori The Elimin.ition 
ot But fiom Papei Stock 

SATURDAY, December 28 

Royal Institution oi Great Britain (at Institution of Electrical 
Engineers), .at S — S R K Glanville How Things were done m 
Ancient Egypt (Christmas Lectnies) ( 1 ) The Elemeiitaiy Use of 
Natuic 


CONFERENCE. 

Deccmber 20 AND 21 

Society for Experimental Biologv (at London School of Hygiene and 
Ttopical Medicine) 

Friday, Dec 20, 10 a m to 1 p m —A. D Ritchie Reflex Movements in 
Peeten.— G S Cai-ter Thyroxin and Fertilisation m Ethnvt — F 0 
Stott Temperature Optima in Invertebrate Digestive Enzyme Re- 
actions — F C Steward Diffusion of Substances through Membranes 
of Plant Tissue —M C Pratt Prodnetion of Formaldehyde ^in Photo 
synthesis — H R Hewer Variation m the Genus Aygana 
215 to 8 45— M Robertson The Action of Aoiifla\ine on Both 
mtdatas —A B. Appleton The Nutritional Factor m the Growth 
and Differentiation of the Skeleton of the New bom Rabbit— H G 
Newth- The Feeding of Ammocostes 
3 46 to 6 15 — Demojistmriofls — Dr V. J Wigglesworth . The 
Formation of the Peritrophic Membrane in Insects —Dr. P. A 
Buxton Apparatus for Exposing Insects to Known Temperatures 
and Humidities —Dr G. 8. Wilson (a) Apparatus for the Continuous 
Passage of Gaseous Mixtures of Variable Composition thiough Liquid 
Cultures of Bacteria , (5) Apparatus for the Cultivation of Bacteria in 
Closed Atmospheres of Known Composition —Major H 0 Brown and 
Dr J 0 Broom Portable .^paratus for the Determination of 
Hydrogen Ion Concentration —Dr A Robertson Ttypmoaomerm, 
isolated from an Opossum in Honduras — H N. Howes Histological 
Methods for Investigating the Activity of the Anterior Pituitary — 
Dr G P. Orowden (o) Audiometers for Testing Acuity of Hearing , 
(5) Whipple's Test for Steadiness of Hand , (t) Lehmann Muller Closed 
Circuit Metabolism Appratus 

6 15 to 6 15 -W Robinson Problems of Nutrition and Development 
In some Brown Seaweeds -V. C. Wynne Edwards On the Waking- 
time of the Night jar 
At 6 16 —Annual Meeting 

Saturday, Dec. 21, 10 A m to 1 p m — B A Spul The Distribution of 
Blolopoal Activity in the Anterior Pitultaiw — G Pinous Observations 
on the Living Eggs of the Rabbit — E. M Stephenson The Physio- 
logy of Crustacean Chromatophores -B H Stoughton OytolOCT of 
Baetmm malvamrum,-.Q Fox Wilson Biology of Tylmm cfpM* 
in its Relation to Herbaceous Plants 
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Pleistocene Man in China li73 

Science in Crop Production By F L. Engledow 974 
Sir Ronald Ross and Malaria 976 

Reform of the Calendar. By H. C P 977 

New Six-Language Technical Dictionary 97b 

A Modem Platonist. B) A. D. R. 979 

Our Bookshelf 9S0 

Letters to the Editor : 

Action of Low Velocity Electrons on Micro- 
Organisms — Dr D. A. Wells 983 

Spiral Forms m Gas Discharges —Dr. S. P. 

McCallum and W. T Perry . 984 

Mode of Feeding of the Bopyndae— B W. 

Tucker 9S5 

Behaviour of the Mercury Line 1849 57 
( BSo - 2iPi) -Prof. Adolfo T. Williams . 985 

Scattering of Electrons by Gold — N F. Mott 986 
A Theory of Tracheal Respiration in Insects — 
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Pleistocene Man in China. 

; arrived b^ cablr on Dec 1.5 tif the tlb- 

' -b 1 covery in the cave at Chou Koii Tien of the 
' fossilised fragments of ten moie examples uf Suian- 
I thropiis, certainly the most remarkable find of early 
I Pleistocene human remains that has ever been made. 

I Amongst these is said to have been a complete skull 
! with both the cranial and facial bones perfectly 
preserved This discovery was made by a group 
I of geologists and anthropologists representing the 
I Geological Sur\ e\ of China and the expedition en- 
dow ed bv the Rockefeller Foundation, 

The credit of leeognising the importance of the 
site where these fossils have been found belongs to 
Plot J G Andersson. the Swedish geologist, who, 
in conjimetion with Dr Grainger, the palieontolo- 
gist of the American Museum of Xatiiral History, 
surveyed the field in 1927 Continuing the investi- 
gation, Prof Andersson, in association with his 
fellow-countryman Dr. Birger Bohlin, who is now 
a member of S^en Hedin& expedition in eastern 
Asia, found the fiI‘^t tuotli ot the Peking man for 
w’hich Prof Davidson Black, of the Peking Union 
Medical College, created the new genus and species 
Sinaiithopus peldnensis This discovers , and also 
that of a second tooth, have already been described 
by Prof. Davidson Black in our columns (Xatuee, 
Nov. 20, 1926, p 733, and Dec 31, 1927, p. 954) 
A year ago fragments of two skulls, one of a child 
and one of an adult, mcludmg parts of the jaws 
and of the brain cases, afforded a definite confirma- 
tion of the vahdity of Davidson Black’s new’ genus 
Now comes the astounding discovery of remains of 
ten mdividuals, w’hieh should provide the material 
for the study of early Pleistocene man such as 
anthropologists hitherto had scarcely ventured to 
hope to find 

In a recent letter Dr. Davidson Black stated 
that before Aug 31 a number of interesting finds 
had been made at Chou Kou Tien, including six 
beautifully preserved teeth of Sinan^ropus form- 
mg part of an additional individual, that is, addi- 
tional to the two originally discovered and some 
yards away from the spot where they were found, 
Father Teilhard and Mr. Young have almost com- 
pleted the preliminary report on the geology of the 
deposit, and it was hoped to have this report, for 
the writing of which Father Teilhard is reeponaibie, 
published before Christmaa. This very important 
step m the programme of research will be followed 
by a revised and extended list of the fauna which 
it IS expected will be ready before next sjnmg. !Oio 
material which is now prepared for investigaiidlll 
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so rich that most of the doubts about the identifica- I Tropical Agriculture in Trinidad gives the Empire 


tion of the species of animals will be cleared up and 
many additions will be made to the earlier hst 
prepared by Dr. Zdansky 
The vork has grown to such proportions that it 
has been necessary to extend the laboratones at 
the Pehng Union Medical Tollege to make room 
for no less than twenty-five techmcal assistants 
who are engaged m developing the fossil remains 
of the associated fauna Prof Davidson Black him 
self 18 doing all the preparatory work on the human 
material, vhich ^\lll take many months to develop 
His communication, to which reference has already 
been made, was wTitten six weeks before the new 
matenal announced by cablegram on Dee 15 came 
to light With this extraordinarily rich material 
w’e are promised a most important contribution to 
our knowledge of one of the three earliest members 
of the human family that have so far been dis- 
covered On Dec 29 Prof, Davidson Black will 
make an official statement on the new discoveries 

Science in Crop Production. 

Th Application of Science to Crop Production an 
Experiment carried out at the Institute of Plant 
Industry, Indore. By Albert Howard and 
Gabnelle L. C. Howard. Pp v + 81 + 12 plates. 
(London : Oxford Umversity Press.) 9^ net. 

I N many countries, up to the War period, the 
career of agricultural research was one of 
struggle and piecemeal growth. Exceptions were 
to be found in the steady evolution of research 
institutes m some European countries , the United 
States had inaugurated a W'lde organisation ; and 
in India an interesting feature was the establish- 
ment of certain ‘ central ’ research stations. 
Tropical agncultural research was, in general, 
under neglect The decade now ending will always 
stand out as a period of informed interest and of 
determination to develop agriculture by applica- 
tion of the sciences. It is of the British Empire 
that this IS particularly true, and the Imperial Agn- 
cultural Research Conference of 1927 may prove to 
merit a permanent place in the history of agricul- 
tural development 

Movement has been in a number of directions. 
Apart from expansion of existing centres, there has 
come ‘industry’ research as exemphfied in the 
Empire Cotton Growing Corporation’s Research 
Station in Trimdad and the Rubber Research In- 
Btitute in Malaya. The new Amani Institute in 
East Africa represents a novel form of ‘ central ’ 
research station, while the Imperial College of 1 
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its first tropical traimng ground Agricultural 
research councils have recently been set up for the 
non-self-governing colomes and for India, From 
this new activity are emerging many problems, 
ranging over finance, the sciences, organisation, 
and local pohtical situations, and extending down 
to the recruitment, training, and status of the re- 
search worker This is pre-eminently, therefore, 
a time which makes welcome any logical survey of 
the methods of inaugurating and conducting agri- 
cultural research on a large scale 

In the volume before us, Mr. and Mrs Howard 
relate the story of the genesis, scope, and experi- 
mental work of the recently founded Institute of 
Plant Industry at Indore, Central India. Central 
India, a group of Indian States, is a large tract in 
which ‘ black cotton soils ’ predominate In 1919 
it was decided to found an agricultural research 
station for the whole area, and Mr Howard became 
Director of the Institute and Agricultural Adviser 
to States in Central India and Rajputana. Gifts 
of land and money were made by the States, and in 
1924 the recently formed Indian Central Cotton 
Committee provided buildings and equipment and 
guaranteed a substantial annual income By 1928 
the Institute was incorporated and made fully 
autonomous ; it is now financed by subscription 
and controlled solely by the subscribers Thus was 
removed one of the difficulties of orgamsed research, 
and one which the authors believe to have been a 
grave defect in British India, namely, the oppress- 
ive official control of work and orgamsation by way 
of official control of funds. The circumstances of 
Central India made the broad task of the Institute 
clear. Work was concentrated upon cotton and 
along the followmg main lines . fundamental in- 
vestigations on cotton, especially m relation to the 
characteristics of black soils and the production of 
improved varieties for those soils ; the training of 
post-graduates and others ; and the general stimu- 
lation of agricultural development in Central India. 

General policy and development at Indore are of 
especial mterest when taken as an illustration of the 
general case. The major considerations which are 
steadily associating themselves with large-scale 
agricultural research are grouped round experi- 
mental policy; organisation including finance; 
and the means of projecting research results into 
farming practice. 

Upon expenmental pohoy there are two rather 
divergent schools of thought One would content 
itself with finding really competent research workers 
in the various sciences and giving them full working 
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facilities and full freedom It argues that all funda- 
mental advances must in time inspire improvements 
of practice and that economic applications arise, 
and may be left to arise, unexpectedly from un- 
fettered research In contrast, the second school 
favours a survey of the economic situation and the 
practices of production, m the light of Tihich a 
limited number of urgent but approachable prob- 
lems should be selected Experimentation should 
then be speeificallj directed to these problems It 
should commence v ith a strong ‘ applied * bias and 
gradually find its \\ay into the underlying funda- 
mental scientific problems In support of this it 
could be urged that any crop or domesticated 
animal ofiers literally infinite scope for experiment , 
that resources are limited , and that, therefore, 
the direction of research must to a fair extent be 
prescribed In brief, the problem of guiding ex- 
perimental policy is to maintain a live connexion 
\vith the practices of agriculture without deprivmg 
research of that measure of freedom which is vital 
to all scholarship Flexibility of outlook is the 
fundamental necessity, for time and circumstance 
are bound to give suitable scope to both the 
alternative attitudes At Indore, it is clear, faith 
in the man rather than the organisation has been 
the guiding principle , and yet the economic bias 
has not been forgotten, for science is being applied 
to crop production by progressive analysis of a 
number of clearly defined practical problems. 

The organisation of a research institute involves 
finance, government, internal administration, staffs, 
buildings, and equipment. In connexion with each 
of these, current practice vanes widely among agn- 
cultural research centres Indore, by reason of the 
agricultural and political circumstances of Central 
India, IS saved from many of the difficulties familiar 
elsewhere It is, none the less, an extremely in- 
teresting example. In finance there is complete 
autonomy, and to this the authors attach great 
importance. By most praiseworthy restraint the 
Board of Governors has been hmited in number to 
seven, of whom one, the Agent to the Governor- 
General in Central India, is ex-offiao president. 
Three of the members represent the constituent 
States and three the Indian Central Cotton Com- 
mittee. This body, small, and directly concerned 
in the ultimate aims of the Institute, may perhaps 
be looked on as, m principle, ideal of its kmd, For 
it 18 unlikely to lose touch with essential aims by 
dissipatmg itself into committees the time of which 
18 taken up by the mimiim of internal admimstra- 
tion. One of the most mteresting chapters m the 
volume describes the lay-out and devdopment of 
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j land and buildings, the -.tock. the equipment, and 
I the working mateiial in general It i.s a rare and 
valuable guide for future uudertakmgfe 

How to project research results into agricultural 
practice is the remaining major consideration. Its 
great importance has in the past rarel\ been appre- 
ciated either by the research worker or b\ govern- 
ment or other financing body In England it has 
been by no means neglected, and yet there are many 
farmers who, in such familiar practices as the use 
of fertihsers, still fail entirely to profit from the 
clear-cut prmciples which have long been familiar 
to science At Indore the general problem has been 
resolved into liaison on one hand and the scope 
and status of the Station on the other. Students 
framed and sent out into the States are regarded as 
the most effective agents for liaison with the sup- 
porters of the Institute With the help of a certain 
number of scholarships, it has been possible to com- 
mence the training of Inchan umversit\ graduates 
as special^ts in cotton Agricultural officers and 
subordmates are urgently needed for the contribut- 
ing States, and arrangements have been made to 
tram present occupants of these posts and to re- 
cruit new ones The aim is not so much to afford 
a knowledge of agricultural science as to stimulate 
an informed interest in the development of the 
countryside A novel and most valuable feature 
has been a short course for a certam number of 
State officers connected with the revenue depart- 
ments. Training, or the making of haison agents, 
is extended even to the cultivator. The labour 
staff of the Institute is maintamed as a fluid body 
from which framed men are gradually drafted to 
the districts where, m various capacities, they are 
expected to become the foci of an improved agri- 
culture 

Indian experience has made clear, the authors 
feel, that a ‘ central ’ research station as formerly 
conceived, cannot succeed Unless it produces 
results of economic value it will sink in the gmeraJ 
^imation and lose financial support. But if it 
produce such results, how is it to ensure that they 
are adopted m practice ? In British India the 
provincial stations are the only medium available. 
"Hiese, however, have duties, mterests, and re- 
searches of their own, and, in effect, cannot subserve 
the central station. It is urged, therefore, tlial, 
together with the central station fear any ‘ area *, 
there should be established demonstration farms in 
the component ‘ distnofa ’. These should engage 
m no scientific work, but concentrate on inducing 
the cultivator to adopt the improvements emanat- 
ing from the central station. Indore is ooi«>eifiid 
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upon thef'C ' Mr and the States are providing the 
neeessar} deinoii^tiation farms It js, perhaps, a 
fair criticism that in some couiitiies this simple 
partition of ‘ research ’ and ’ demonstration ’ would 
offer difficulties. Men sufficiently competent and 
interested to have charge of demonstration faims 
and propaganda would not always be willing to 
eschew investigation and subdue originality. More- 
over, for areas varying sharply from place to place 
in soil and other circumstances, full experimental 
confirmation of central station results in repre- 
sentative districts would be essential 
Of actual experimental achievement, despite the 
short life of the Institute, there is a good deal to 
show. The comprehensiveness of the policy is a 
noteworthy feature, and the essential aim is to 
study the cotton plant as actually grown by the 
cultivators. Improved varieties usually ofier, in 
circumstances of somew'hat backward husbandry, 
the readiest chances of advancing agriculture, and, 
provided a seed supply be organised, they are the 
swiftest means of gaining the cultivator’s good will. 
But, even in India, increases in yield from improved 
varieties are usually of the order of only 10 per cent 
Far more substantial increases may be effected by 
cultivational improvements, and the authors hold 
that on the black soils better methods may be 
expected to double the output per acre of cotton 
With plant breeding are therefore linked extensive 
studies upon w eed eradication . upon the control of 
water dunng the monsoon to prevent erosion and 
soil deterioration , upon soil permeability ; and 
upon the orgamc matter content of black soils It 
18 believed— -and the experiments now' bear witness 
—that in these four questions are to be found the 
essential limitations to output per acre. Well- 
irrigation, the maintenance and improvement of 
stock, and appropriate ploughs, crushmg mills, 
and other mechamcal appliances, are further sub- 
jects of investigation To ensure that improve- 
ments m these directions pass into practice, the 
Institute arranges supplies to cultivators on simple 
financial terms. 



projected or in progress is very comprehensive. 
Moreover, while closely regarding the underlying 
fundamental scientific questions, it is directly 
linked with the circumstances of husbandry. 
Plant breeding is based upon a study of all obtain- 
able forms of Indian cotton, to which will be added, 
later, other Old World cottons. Botanical surveys 
of Indian cottons have already been made, but 
these, for plant breeding and husbandry, are of 
no more than cataloguing value. The quality or 
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manufacturing characteristics, the adaptation to 
soil, season, and cultivational practice, and resist- 
ance to diseases and pests, are of first importance. 
To all of these close attention is being given, and 
this wide survey must inevitably assist improve* 
ment in many branches of crop production 
The Indore Institute is itself an experiment Its 
avow'ed aim— the application of science to crop pro- 
duction— is clearly reflected in both general organ- 
isation and experimental policy Some of its 
features are novel, and some have been pre-deter- 
mmed by the circumstances of the area it serves. 
As an agency— the central agency— in the agri* 
cultural advancement of Central India, its strong 
potentiahties are already manifest As a new 
model it will claim the close interest of all to w'hom 
it falk to create or maintain centres of agricultural 
research. P L Engledow 


Sir Ronald Ross and Malaria. 

(1) Studies on Malaria. By Sir Ronald Ross. 
Pp. xu -f- 196 + 4 plates. (London : John Murray, 
1928 ) 55. net. 

(2) La dicowerte de la transmission du pakdisme 
par les moustiques Par Sir Ronald Ross. (Une 
grande page de I’histoire de la m^decine ) Pre- 
face et traduction de I’anglais par Dr Charles 
Broquet. Pp 175. (Pans : Norbert Malome, 
1929.) 20 francs. 

(3) Letters from Borne on certain Discoveries con- 
nected mill Malaria. By Dr T Edmonston 
Charles, and Addenda, consisting of an article 
by S. Calandruccio, letters from Robert Koch 
and A. Laveran, and a statement by Lord Lister. 
Edited, with a Preface and Remarks, by Sir 
Ronald Ross. Pp 78 (London. Sir Ronald 
Ross, Ross Institute and Hospital for Tropical 
Diseases, 1929 ) 

(1) OIR RONALD ROSS has prepared this 
O summarised and readable account of his 
work on malaria for the benefit of numerous 
correspondents who desire a small and convenient 
volume on the subject. In the first chapter the 
earher years of the author up to 1894 and the 
work of Laveran and Golgi are briefly reviewed, 
and in the second and third Sir Ronald describes 
the difficult conditions under which his observa- 
tions on the development of the parasites of malana 
in mosquitoes were begun and earned on in India, 
The next chapter is a re-statement of the un- 
fortunate controversy with the late Prof. Grass! 
and his colleagues. 

In 1899, Ross arrived in England and was 
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appointed lecturer on tropical medicine m Liver- 
pool, and almost at once v'ent out on the first 
expedition to Freetoi^ n , He describes his observa- 
tions and the lack of response on the part of the 
Colonial Office to representations in regard to 
measures based on these observations, and the 
cheering effect of the gift of £2000 from Mr. 
Coats for a year’s trial of the plan for mosquito 
control. The second expedition to Freetown iias 
then plamied as an object-lesson in mosquito 
reduction, and an account follows of the work of 
Hr Logan Taylor there. Visits were made to 
Lagos and the Gold Coast, where Sir Ronald 
records that he had a more appreciative reception, 
and to Ismailia, where methods for mosquito re- 
duction were entirely successful Visits followed 
to Panama, to see the results of the work of Gorgas, 
and to Greece and Mauritius. 

Ross resigned m 1912 the chair of tropical 
medicine in Liverpool, which he had held for ten 
years, and commenced practice in London War 
service, the petition by the author for a monetary 
compensation for his work, and the foundation of the 
Ross Institute m 1923 are briefly dealt with, and in 
a final chapter is a summary of the main facts about 
malaria A list of 108 references is appended. 

(2) This is a translation of “Researches on 
Malaria”, prepared by Ross for his lecture in 
Stockholm in December 1902, when he received 
the Nobel Prize, and reprinted in the Jmrml of 
the Royal Amy Medical Corps. Ross’s drawings 
of the stages of the malaria parasite m the mosquito 
are reproduced in mne plates and seven text 
figures. In the preface Dr. Broquet gives a short 
biography (28 pp.) of Ross and a review of his 
chief works. 

(3) The letters from Rome were first privately 
printed in 1900, but only a few copies were issued 
—in February 1901 The present edition is pre- 
pared for “ those who study the history of medicine 
and who prefer truth to fiction”. The letters, 
eight in number, were written from Rome by Dr. 
Charles to Major Ross in Calcutta between Oct. 4, 
1898, and Jan 14, 1899. Dr Charles reported to 
Major Ross the investigations on human malaria 
then being earned out in Rome by Prof. Grassi 
and his colleapes, and he obtained from Ross 
specimens of the mosquitoes studied by him in 
India and from Manson one of Ross’s microsoopio 
shdes showing zygotes of ProteosoTnor-Ake organism 
of bird malana the cycle of which was the subject 
of Ross’s work in India. These specimens and 
others sent by Ross to Charles were shown to 
Grassi and his colleagues. Dr. Charles, in fact, 
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acted as the intermediary between Ross and Grassi 
for the ten weeks covered b\ the letters. 

In the second of two postscripts, Ro.ss states 
that “ the whole of the Itahan work depended on 
my discovery of the zygotes ”, and that vhen the 
Italians “ took up the work it no longer presented 
any serious difficulties ”. That is Ross's position 
and 18 the reason for the repubhcation of these 
letters. As Profs. Grassi and Bignami, the chief 
two Italian workers, are dead, it would be well to 
let the controversy cease. 

Appended is a list of publications on the trans- 
mission of malana, beanng dates from Dec. 8, 1894, 
to Dec. 22, 1898— the period concerned in the dis- 
cussion of priority. 

Reform of the Calendar. 

(1) Report of the National Committee on Calendar 
Simplification for the United States, submitted 
to the Secretary of State, Washington, August I'UU 
Pp 119. (Rochester, NY . National Com- 
mittee on Calendar Simpbfieation, 1929 ) 

(2) Thirteen-Month Calendar Compiled by Juha 
E. Johnsen. (The Reference Shelf, Vol 6, No. 4 ) 
Pp. 201. (New York : The H W. Wilson Co , 
1929.) 90 cents 

I F one may judge by the publications before us, 
the question of reforming the calendar has 
made considerably more headway in the United 
States than m Great Bntain. The American 
National Committee was formed in response to a 
suggestion received in 1927 from the League of 
Nations, From the hegmmng, Mr. George East- 
man, of the Eastman Kodak Company, took a 
keen part in its organisation, and became its 
energetic chairman. The composition of the 
committee was fairly representative of all interests, 
with one rather significant exception. It was not 
found practicable to include a section to represent 
the views of the various religious bodies, and tb© 
attempt was frankly abandoned. 

The result of circulating a questioiinairB uid 
coUecting already existing evidence on the subject 
is to show a wide interest in calendar reform on the 
part of a large body of American opinion. So far 
as this favours a particular plan, it is the fixed 
of thirteen months which finds tiie laijpMl 
measure of support. As this is the most drastic 
type of scheme and is opm to the most obvious 
superficial objections, and schemes are 

passed over very lightly, the impartiality dE the 
emninittee may not appear above suspidfeiif 
But its practical emkmm is that a decfeaaiMj^ 
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only be arm ed at by an international coiderence, 
that the United States Government should express 
its 'WT.llmgness to participate at an early date, and 
that the American representatives should not be 
committed to any particular scheme of reform 
No other view, except a purely negative one, is 
possible, for it may be taken as common ground 
of all enlightened opimon that any contemplated 
change must be mtroduced umversally and simul- 
taneously 

The extent of the propaganda behmd the move- 
ment m favour of a calendar of thirteen months 
IS shovn perhaps even more clearly m the second 
volume, which gives in a clearly arranged form 
a summary of the arguments (for and against) 
reduced to heads, bibhographical notes, and 
excerpts from the literature of the subject. This 
should be found very useful and instructive. 
The desire for a change comes most urgently from 
the part of those concerned in busmess manage- 
ment, and naturally from those quarters where it 
has been found most convement to adopt a month 
of four weeks as the unit of accounts. Perhaps 
the arguments based on experience in this con- 
nexion sometimes overshoot their mark Thus 
tlie comptroller of the Western Clock Company has 
pomted out very cogently the advantages which 
have followed from adoptmg this system in his 
business. But these have been gained by a 
domestic arrangement equally open to otas, 
with little or no hindrance arising from the 
anomalies of the present calendar There is much 
scope for the judicious use of a private calendar, 
designed for special needs, without waitmg for a 
revolution which may be a long time in coming 
In the domain of meteorological statistics, for 
example, it is conceivable that the adoption of 
some world-wide scheme by agreement would 
confer greater advantages than those which may 
be expected to follow automatically from the 
introduction of a new civil calendar 

The movement is not free from the two-edged 
and even sordid type of argument to which the 
ardent propagandist is prone. A specimen may 
be quoted : 

It should increase your business. When the 
new calendar is in general effect all monthly 
periodicals would be issued thirteen times a year 
instead of twelve 

“There will be an increase in the amount of 
printing of bills, statements, etc.” 

Such arguments may account for some of the 
definite support behind the movement, but they 
will scarcely advance the case. Nor is the argu- 
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ment that a reformed calendar would be more 
scientific in the least impressive To smooth 
out the existing irregularities of the present 
calendar is too simple a task to present a scientific 
problem, and men of science will be the last to 
allow their own interests any excessive weight m 
the solution of it. The question is mainly social 
and religious, and must be decided by political 
and religious agreement In the meantime, the 
fixmg of Easter within narrow limits, a simple 
object of some importance to many, seems likely 
to be hmdered indefinitely by the search for an 
ideal calendar acceptable to all interests. 

HOP. 

New Six-Language Technical Dictionary. 

Pitman's Technical Dictionary of Engineering and 
Industrial Science in Seven Languages— English, 
French, Spanish, Italian, Portuguese, Russian and 
German. Compiled by Ernest Slater Vol 1 
A-Dec. Pp. x+581 Vol. 2 : Dec-Knu Pp. 
lii +582-1155. Yol Z ' Lab-Eib. Pp. in + 1166- 
1727 Vol 4. Rib‘Zon. Pp. iii + 1728-2211 
(London Sir Isaac Pitman and Sons, Ltd., 1928- 
1929.) 4 vols., £8 8s. net 

T his monumental work is more than a mere 
dictionary, and certain of the prehmmary 
sections might be read with advantage by all who 
have to do with the translation of technical matter 
mto foreign languages or have business relations 
with firms abroad. 

The book originated with a small group of 
translators— most of them trained engineers— who 
took as their basis a list of terms collected abroad 
dunng some years and amplified this by reading 
and marking journals and text-books of the various 
countries in question This procedure, supple- 
mented by correspondence with engmeers in other 
countries, has given the foreign equivalents, not 
merely for ordmary engineering terms, but also for 
many workshop slang expressions 
The first intention was to treat of each branch 
of engineering m a separate volume, the molusion 
of the whole m a single book bemg decided on when 
it was found that about 60 per cent of the entries 
for any branch must consist of more or less general 
engineering terms Thus, the volume on steam 
engines would not be complete without considering 
pipes and pipe-joints, which would be equally 
essential when treatmg of water or gas engineering, 
and such matters as plates, rivets, bolts, and girders 
figure in many departments of engineering. 

The dictionary proper is preceded by several 
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sections m which special difficulties are discussed 
Section 1, " The Art of Technical Translation ”, 
furnishes useful information as to the way many 
of the expressions in common use are to be con- 
verted into the corresponding foreign phrases 
Section 2, on “ Alternatives, Refractory Idioms, 
and Peculiar Phrases ”, considers the correct 
renderings of alternating, back gear, booster, 
coal of various grades, control, efficiency, head, 
jam, oil, patch, soldering and brazing, temper, tool, 
weir, and a number of other terms, of which the 
translation into certain languages demands special 
care. 

Section 3 gives a record of untranslatable English 
Tiords adopted in their original form into other 
languages, while Section 4 indicates how phrases 
referring to mechanical motion, relation, position, 
cause and effect, are expressed in each language ; 
idiomatic forms commonly used m advertismg are 
also included here. In Section 5 there is laid down 
a guide to common engineering abbreviations, and 
to techmcal and scientific signs, contract condi- 
tions, specification matter, engineering slang, shop j 
terms, etc. 

The dictionary itself extends over more than 
2100 pages (9i x 7 inches), each of four columns, 
one side being devoted to English-French-Spanish- 
Italian and the opposite one to Enghsh-Portuguese- 
Russian-German. This arrangement has mvolved 
duplication of the English column, but it prevents 
the confusion that might arise from faulty aline- 
ment Every page contams from forty to fifty 
entries 

As regards most branches of engineering, the 
book appears to be as nearly complete as it is 
possible to make it. Entries relating to air, for 
example, occupy six, to coal more than six, to oil 
SIX, and to sugar four sides. On the other hand, 
although the sub-title includes the word chemistry, 
the list of terms relating to chemical engineermg 
subjects IS not nearly so full as might be desired. 
To take the important question of distillation alone, 
the terms reflux and drip-pipe are missing, and for 
bell the French equivalent is given only as ‘ cloche 
‘ calotte ’ not being mentioned. Such terms as 
cream of tartar, nitre, soda ash, and pyroligneous 
acid are found, but salt cake, vmegar, brewing, and 
a number of others are absent. 

The book has been well produced and opens well 
at any page. The type in the main body of the 
dictionary, although clear, is rather small, but this 
is doubtless due to the necessity for keeping the 
bulk wi thin reasonable limits. In the Russian 
column the old spelling, not that now in use in 
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Soviet Russia, has been adopted A few mmor 
misprmts have been noticed, but in general great 
care has been taken m the correction of proofs 
The dictionary may be cordially recommended 
for purposes of technical translation from English 
into any of the other six languages, but it does not 
sen’e for translation into English To this extent 
it is less useful than the Deinhardt and Sehlomann 
senes of illustrated six-language technical diction- 
aries, which contain complete indexes, although 
they do not comprise Portuguese 

A Modern Platonist. 

Matter, Life and Value By C. E. M Joad. Pp 
xvm -)-416. (London : Oxford University Press, 
1929.) 18^ net. 

T his book, which is Mr. Joad’s philosophical 
confession of faith, is an interesting and very 
readable work The author is opposed to the 
tendency prevalent among philosophers of reducing 
the number of real mdependent entities in the 
universe m the supposed interests of logical con- 
sistency. Mr Joad argues forcibly against various 
tj’pes of momstic philosophy, and for himself is 
prepared to admit the existence of the three types of 
entity mentioned in the title and to base his system 
of philosophy on this division in spite of any logical 
difficulties that may arise 
The style of wTiting is always lucid and pleasant 
and sometimes eloquent The views of others are 
well and fairly discussed. The author’s own views 
are stated modestly without trying to disguise the 
difficulties mvolved or pretendmg that only a fool 
could think othennse Along with these qualities 
the book has marked defects which appear to be the 
result of carelessness and haste Many books on 
scientific subjects are of necessity WTitten in a hurry 
because them mterest is ephemeral, but a philo- 
sophical work, if it 18 worth reading at all, is equally 
worth reading m ten years’ time and is none the 
worse for a httle care and dehberation. The inter- 
vention of an editor armed with a large blue pencil 
might have worked wonders Among other things, 
he would have eliminated the first chapter or had it 
rewritten. This chapter professes to give a criticism 
of classical scientific materialism and to state the 
scientific evidence in favour of admitting Mi as 
an autonomous principle or activity distinct from 
matter. It is quite the worst thmg in the book and 
is likely, standing where it does, to prejudice the 
reader against the rest of the book. The author 
apologises for his first chapter, it is true, but 
apologies that are needwi The defects siiliil 
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fundamental : that is to say, the author has an 
intelhgible view to put forward , they arc chiefly a 
matter of looseness and carelessness of expression. 
The most glaring error, though in its context it is 
trivial, IS the statement that “ . . . the principle of 
entropy was not known to nineteenth -century 
physics ” (pp 9-10) 

Another example of careless expression is seen 
later on where the question of ‘ values * is being dis- 
cussed The author m statmg his aesthetic theory 
deals primarily with the subject of music— an 
interestmg and, to the reviewer at least, an illumi- 
nating discussion. Having explained that music is 
not properly concerned to represent or symbohse 
either objects of the physical world or human 
activities or relations, and that it is therefore m a 
qmte definite sense meaningless, he then produces 
the startling definition that music which produces 
its proper and intrmsic effect is to be called 
‘ significant music ’ (p, 285) . The definition is harm- 
less if the reader keeps in mind that the word 
‘ significant ’ does not mean significant, in fact does 
not mean anything ; but it is very careless. The 
reason for the use of this unsuitable word appears to 
be that Mr. Joad has been bemused by that catch- 
word of the second-rate art critics, 'sigmficant 
form ’ (pp. 299-304) . Lastly, the book as a whole is 
too long for the amount of matter it contams, and 
many passages are ramblmg and diffuse. 

Mr. Joad is a Platonist, as many English philo- 
Bophers have been He is generally at his best 
when he is most purely Platonic ; his ideas then are 
clear and firmly developed. But when he draws on 
the theories of modern thinkers— and he does this in 
a curiously promiscuous way from Schopenhauer, 
Bergson, Whitehead, and Bernard Shaw— the reader 
gets the impression of confusing eddies and cross 
cun’ents breaking up a smooth current of thought 
It IS as though he cannot bear to let go any 
philosophical idea that appeals to him, but must 
add it to his collection, however incongruous it 
may be. A. D. R. 


Our Bookshelf. 

A School Certificate Chemistry. By G. H. J. 
Adlam. Pp. x + 334. (London : John Murray, 
1929.) 4s. 6d. net. 

Dueing the last few decades much attention has 
been given to the methods of teaching science, 
especially chemistry. Defimte courses of instruc- 
tion have been framed for educational purposes, 
and they have tended to become stereotyped m 
conformity with the requirements of exammmg 
bodies. The subject matter of the science, how- 
ever, has not received a similar careful scrutiny, 
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and, whilst in the outside world epoch-making 
advances have been made, they have passed 
unheeded in the classroom. There is thus a danger 
that a distinction may soon be drawn between 
chemistry and ‘ schoolmaster’s chemistry It is 
with this m mind, evidently, that Mr Adlam has 
written his volume for elementary students, m 
which recent mdustnal methods receive preference 
over the obsolescent, uneconomic preparations 
of the average elementary text-book. 

Mr. Adlam sees no reason why the newer, large- 
scale methods of producmg morgamo substances 
should not be adapted for teaching purposes. 
Thus, the steaming of red-hot iron is preferred to 
the action of zinc on sulphuric acid for preparing 
hydrogen. For lecture purposes this is excellent, 
but for a class of young students it is impracticable. 
Oxygen is prepared (p. 18) from sodium peroxide 
and water, whereas the usual laboratory method, 
by decomposing a mixture of potassium chlorate 
and manganese dioxide, is only mentioned inci- 
dentally, emphasis being placed upon the fact 
that it affords a good example of catalytic action. 
Again, the synthesis of ammonia from mtrogen 
and hydrogen (from water gas) is simple enough 
m theory to take its place beside the decomposition 
of ammonium salts with lime. Nitric oxide and 
mtrogen peroxide are now made synthetically 
as intermediates m the manufacture of nitric acid, 
so that the complicated reactions of mtnc acid 
with vanous metals are only given a subsidiary 
place in Mr Adlam’s book. 

From a perusal of this w ork, it is readily apparent 
that the author has endeavoured to turn to account 
for teachmg purposes the modern large-scale 
methods for the manufacture of common chemicals. 
The traditional laboratory methods, which are 
also included, are relegated to the background. 

In African Game Trades : Wanderings with a Rifle 

through Eastern Africa. By F L Puxley. Pp. 

320 -1-8 plates. (London; H. F. and G. Witherby, 

1929.) 12a.6(Z.net. 

One is frequently bemg reminded that the reading 
public cares little for precision of detail. So long 
as it seems interestmg and the author’s style makes 
for easy reading, any book on African sport or 
travel has apparently a successful life, while one 
dealing with actual fact and truly related incident 
is a slow seller. The book under notice is probably 
to be placed in the former category. Its author has 
had a long and varied experience in many spheres 
of African Me smee 1896, mainly, as he says m his 
foreword, in regions lymg between the Sudan and 
the Cape, but from what he says about “ Sese 
Island ” in Lake Victoria and the sitatunga, which 
he spells sitatungu, he writes of one place at least 
which he has not visited. The islands of the Sese 
group are for the most part fairly high and wooded, 
not surrounded with wide and deep papyrus 
swamps, as he states, nor are they smted to the 
sitatunga, which inhabits a smaU island much 
farther out in the lake. 

The first half of the book deals with incidents, 
things, and people belongmg to South African his- 
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tory, about which much has been MTitten, but it is 
nevertheless all interesting reading. The chapter 
on whahng ofi the Durban coast is especially so, for 
httle has appeared in print on the subject, probably 
for the reason that v hen the animal has been sighted, 
chased, and harpooned, the excitement changes to 
butchery and malodorous operations. The mfor- 
mation given on tsetse flies, sleeping sickness, and 
kmdred subjects reads like knowledge of long ago, 
but in spite of its inaccuracy of detail, the book, 
with its wealth of hunting incident and descriptions 
of bush life, IS a very readable one 

Physics of the Air. By Dr W J Humphreys 
Second edition, revised and enlarged Pp 
XU + 654 (New York McGraw-Hill Book Co, 
Inc ; London : McGraw'-Hill Publishing Co , 
Ltd , 1929 ) 30s net. 

The first edition of “ The Physics of the Air ” was 
reviewed at length by Sir Napier Shaw m Natuee 
of Mar 17, 1921. Prof. Humphreys has taken 
advantage of the opportumty offered by a second 
edition to meet some of the criticisms levelled at 
the first A great deal of recent w’ork has been 
incorporated, and what is even more important, 
numerous references have been added as footnotes 
to serve as gmdes to further reading. The book 
seems smaller than its predecessor, but that is an 
illusion, for the decrease in size has been brought 
about by cutting down the over-generous margins 
of the first edition The amount of text has actu- 
ally been considerably mcreased, while the volume 
is certamly handier. None of the original matter 
has been toted, though much of it has been re- 
written in the light of the latest mvestigations. 

One of Sir Napier Shaw’s criticisms concerned 
the omission of the important subject of meteoro- 
logical acoustics. That has now been remedied 
m a section of 33 pages contaimng two chapters, 
the first dealmg with effects of meteorological con- 
ditions on sound transmission, and the second with 
sounds of meteorological origm, such as thunder 
and the howling of the wmd The reflection and 
refraction of sound are discussed mathematically 
on similar lines to the reflection and refraction of 
light rays, leading, for example, to the theory of 
‘ acoustical mirage ’, which is examined in detail. 
On the other hand, the remarkable phenomena 
of the ‘zone of silence’, beyond which sounds 
may be heard to abnormal distances, are dis- 
missed very briefly, and no actual examples are 
quoted 

The new edition of Prof. Humphreys’ work should 
be in the possession of every meteorologist, and of 
other men of science whose work deals m any way 
with the domain of the atmosphere. 

Penrose's Annml* the Year's Progress in the 
Graphic Arts. Edited by William Gamble. Vol. 
32. Pp. xvi + 168+70+80 plates. (London; 
Percy Lund, Humphries and Co., Ltd , 1930.) 
8s. net. 

The general impression on looking through this 
volume is that it shows a larger proportion of ex- 
amples of work in colour, and that of a rather 


' supenor quahty, when compared with the annuals 
of the last few years Ui course it is impossible to 
say more than this, and to judge more preciselv 
I of the success of the colour imitation, unless the 
original and the copy are seen side by .side. 

! We have the editor's dictum that though the past 
1 year has not been notable for any stoking new 
I developments in pnntmg or process methods, there 
I has been quiet and steady progress m almost every 
; branch of the graphic arts Perhaps the greatest 
I advance has been in the method of the chromium 
I plating of pnntmg surfaces It has been found that 
, the current density may be reduced to about a 
I third of what was considered necessary, and that 
the best deposit is obtamed at 68''-70^ F. 

The effect of colour in advertising is shown 
in some very interesting results ; for example, 
where the only variant was the tint of the paper 
used in a circular, for every hundred orders result- 
ing from white paper, blue'prodiiced 120, buff 130, 
green 150, pink 180, but it must not be supposed 
that pmk paper would always be the most advan- 
tageous Scientifically considered, the most inter- 
estmg of the numerous examples is a four-colour 
reprwiuction of colour photographs on Agfa plates 
of four pathological human eyes taken by Dr. L. D 
Redway of New* York City by means of a special 
apparatus devised by him, the exposure in each 
case being one-fiftieth of a second. 

Photographic Emulsions their Preparation and 
Coating on Glass, Celluloid and Paper, Experi- 
mentally and on the Large Scale. By E. J Wall. 
Pp vm+256. (London: Chapman and Hall, 
Ltd, 1929) 2D.net. 

]\Ir. Wall was specially fitted to write and com- 
pile such a work as this because of his varied 
experience as a manufacturer and as a teacher, 
his enthusiastic study of the subject, and his ex- 
cellent memory An mdex would have added to 
the convemence of consulting the book, though 
the detailed table of contents somewhat makes up 
for this deficiency. The book is full of the descrip- 
tions of practical methods of formulse old and new, 
though formulse that are obviously obsolete are 
not given 

The subject is treated in a thoroughly practical 
manner ; the book .does not pretend to give 
theones, though the reasons for the procedure de- 
scnbed are given, and also the unfortunate results 
of the omission of propr precautions. The author 
says that “as a field for experiment emulsion 
making is extremely fascinating. As a means of 
spending money it is only equalled by dabbling in 
stocks”. The information is bssw on many 
years of practical expenence, but Mr, Wall ac- 
knowledges that there are little points which oaa 
only be learnt by continued experiment. If Hie 
subject is to be attacked seriously, ihe mere ooattng 
and exposure of a few plates and bits d papr 
wfll lead nowhere. Aocuiate photometric testing 
methods must be used, and the various factors 
van^ one at a time, and it is utterly hopelesi to 
expect good results by working in a ds« mm 
that has been used for the ordinary opeiarions d 
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developing, fixing, etc , because it is impossible to 
keep such an apartment scrupulously clean The 
information given must be regarded as sign-posts, 
mdicating the way, rather than as milestones givmg 
definite certamties 

Textile Microscopy, By L G. Lawrie Pp. 144 

(London : Ernest Benn, Ltd , 1928 ) 255. net. 

The techmque employed in the microscopical ex- 
amination of textile fibres forms the subject of this 
book, not the appearance and characters of the 
fibres, as the title might imply Special methods 
apphcable to the microscopical examination of tex- 
tiles are m fact found only in the last 45 pages, the 
first 86 pages bemg devoted to a description of the 
microscope and its optical principles and of other 
apparatus, with an occasional reference to the 
special subject 

This first part gives a full though simple account 
of the microscope and its use, such as would serve 
as an mtroduction to any branch of microscopy. 
These pages, on the whole, are good, but the author 
is not always so careful in his statements as he 
might be. For example, alluding to the use of the 
draw-tube for increasing magnification, the fact 
that objectives are corrected for a particular tube- 
length is not mentioned, and though true for critical 
work, it is an exaggeration to say that the Abbe 
condenser is “quite unsuitable for high-power 
work ” or that the lack of perfect centration of a 
nosepiece “^causes considerable mconvemence” 
with high powers. 

In the second part of the book a great deal of in- 
formation is given on the reactions, staining and 
others, of texme fibres, that it would be difficult to 
find except in scattered papers. The pages on the 
microscope and apparatus are profusely iSustrated, 
the large page and glazed paper ensurmg excellent 
reproductions, and three plates of photomicro- 
graphs of textile fibres are included These last 
named features may account for the seemingly high 
price of the book. 

Chmcde : a Handbook for Business Men, Students 

and Travellers. By Dr. C E P. Brooks. P^. 

199. (London : Ernest Benn, Ltd , 1929.) 

105 6d net 

In view of the importance of a knowledge of 
climate in numerous activities and in many lines 
of research, it is remarkable how few authoritative 
volumes exist on the subject. For this reason 
Dr Brooks’s volume will be welcome, although we 
could wish that it had been a little fuller. To 
cover the ch’mates of the world in two hundred 
pages, of which several, are filled wuth statistical 
matter, is summary treatment. But Dr. Brooks 
W'astes no words and manages to compress a great 
deal into a small space. In order to economise 
space, he plunges dnect into the description of 
oliiMtes based on geographical distribution. He 
omits all prelimmary discussions of physical pro- 
cees^ and general meteorological considerations. 
But this does not mean that the treatment is solely 
descriptive. 
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I Lucid explanations are given in places, sparmgly 
perhaps for the student, but no doubt often enough 
for the other categories of readers for wiom the 
book IS intended Under each climatic area 
meteorological data are given for selected stations^ 
temperature and rainfall for every month of the 
year, daily range in January and July, extremes, 
relative humidity for January and July, cloud 
amount and number of days with ram, snow, and 
thunder There are only three diagrams. A few 
bibliographical references are given for each part 
of the world 

ThA Growth of the World and of its Inhabitants. By 

Prof. H. W. Swmnerton Pp. 211. (London- 

Constable and Co , Ltd , 1929 ) 55 net. 

As a sardine might be shy about biting a whale, 
one feels diffident at the very idea of criticising 
Prof. Swinnerton. Yet he makes the author of 
“Pnnciples” and “Elements of Geology” sole 
father of that science. Surely Sir Charles Lyell 
would rather have given Hutton credit for the 
geology of fire, and Werner for the geology of water ; 
and Hutton would have referred to his master. 
Black, whose theory of latent heat was the first 
clue to the story of the rocks. 

Again, it is disconcerting to find the theory of 
land bridges still held in equal esteem with that of 
continental drift. Some of us took the trouble to 
visit countries like Greenland, on the so-called 
North Atlantic bridge. We picked harebells there, 
and were quite prepared for Suess with his Atlantic 
nft. It was Greenland which opened Wegener’s 
eyes to the land bridge theory as a superstition ; 
but here it haunts Prof. Swinnerton like a belated 
ghost. 

To do Prof. Swinnerton justice, rarely does he 
venture into fields of controversy. So far from 
lookmg for trouble, he is painfully cautious. He 
IS very lucid, always trying to use simple words, 
only occasionally blundering into the Grseco- 
Latm jargon which chokes the general reader 
and so limits the sales of scientific books. Until 
a Homer or a Shakespeare comes to write these 
glorious^ themes, we should be well content with 
books like this one, sincere, cautious, accurate, 
written by men of broad views and profound 
scholarship 

An Introduction to Geography. By Prof. H J. 

Fleure. (Benn’s Sixpenny Library, No. 91.) 

Pp. 80. (London . Ernest Benn, Ltd., 1929.) 6d. 

Proi . Fleueb defines with swift ease the fields of 
geographic research, and uses each as setting for 
one or two examples, gems of exposition. There 
IS more in this brief pamphlet than in many a 
stately book, but finest of all is the description of 
that oceanic climate wherein the chemistry of heat 
and moisture creates the humid brown earths m 
which the beech tree grows, the area of mixed 
farming and of parliamentary government in nation 
States, bordered by a broad margin of dictator- 
ships. Human affairs in terms of natural law are 
almost a new field of research. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended far this 
or any other patt of Natuke. No notice is taken 
of anonymous communications ] 

Action of Low Velocity Electrons on Micro- 
Organisms. 

That ultra-violet light has a definite lethal action 
on certain micro -organisms is ell know n. The nature 


pressure ol approximately 5 ' lU-® mm Four o\ 
posures were made witliuut breaking the \aeunm by 
mounting four slides on the lace of the dis.c D, winch 
was turned with a magnet 
Staphylococcus albus was chosen as the oiganism 
with whueh to work. A light smear of this organi^sra 
m beef broth solution was placed on the platinum 
slides S This, when diy , w^as placed m the apipariitus, 
and the area (a circle of approximately U 8 sq. cm. m 
diameter) in front of the openmg 0«, Fig 1, was 
bombarded for a definite length of time with electrons 
of known energy The slides w ere then removed from 
the vacuum and, after bemg carefully covered with 
strips of moist solidified agar, were incubated. 



FIG 1. 


Bcsidts —A senes 
of eighteen expos- 
ures w ith electronic 
energies ranging 
from 19 0 volfs to 
3tl \ olts have been 
made. In ev erj' 
case exposures in 
the range of 19 5 
volts to 25 volts 
showed little or no 
killing, while expos- 
ures at higher elec- 
tionic energies 
showed definite kill- 
ing, the total energy 
falling on unit area 
of the bombarded 
surface in each case 
being constant at 
13 >-10’ ergs The 
jjhotographs repro- 
duced as Ifig 2 show 
four ty^pioal expos- 
ures made with 


of this lethal action is being studied extensively, but 
hitherto (so far as is known) no work has been done 
to determme the action of low velocity electrons of 
known energy on micro-organisms Since electrons 
and radiant energy seem to be so closely related, it 
was considered worth while startmg a senes of experi- 
ments m this field. It is the purpose of this note to 
present an outlme of the results obtamed to date. 

Apparatus and Experimental Method.— Eig. 1 shows 
the apparatus used, together with a diagram of 
connexions. Electrons from the oxide-coated filament 
F are accelerated to the metal plate S' by a potential 
Eji of about 90 volts Those passmg through the 
openmg in G are retarded in passmg to the next 
baffle and enter C with an energy per umt charge 
equal, very approximately, to E^ Thus by varymg 
El, electrons of any desired energy can be made to 
enter C. After entermg 0, the beam, defiected in a 
circular path by a magnetic field, passes through the 
circular openings Oj and Oj, stnkmg the platmum 
slide 8, on which there is a thin smear of the organism 
to be bombarded. The beam is deflected m a circular 
path for the purpose of ehmmatmg soft X-radiation 
jiroduced in the vicimty of the filament which pre- 
liminary experiments showed is mtense enough to 
kill the organisms. The Faraday pail, P, mounted 
as shown, served to determme the number of electrons 
stnkmg unit area of the bombarded portion and also 
to determine the energy distribution of the beam. 

Distribution curves were taken with each exposure. 
These curves showed very good homogeneity of the 
beam ; the curves m each case falling from maximum 
to mmimum within a range of 1’5 volts or less. The 
vacuum throughout the work was maintained at a 
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Vill)ng o\er the eirculdi aiea bombarded Another 
senes of exposures at 3U volts with various values of 
total energy showed definitely that the lethal action 
IS a function of the total energy per unit area of the 
bombarded surface. Whether the organisms would 
be killed at the lower voltages by greatly mcreasmg 
the total energy remams to be shown by further 
experiments. 

Swmnary of Eesult8.—-Tl\6 results of this work 
indicate that: (1) Staphylococcus alhus can be sub- 
jected to a vacuum of 5 x 10'® mm. of mercury for so 
long as eight hours without showing signs of killmg ; 
(2) it may be killed by the action of low velocity 
electrons ; (3) under the conditions of this experi- 
ment, the lethal action is a function of the energy of 
the individual electrons ; (4) the per cent killed at 
constant electronic energy is a function of the total 
energy of exposure. 

1 wish to express my thanks to Prof. G. Sperti for 
suggesting the problem ; to Dr. George Burger for valu- 
able a-tsistance with the bacteriological phase of the 
problem ; and to the Basic Science Research Labora- 
tory, Umversity of Cmcmnati, for making the work 
possible. D. A. Wells. 

University of Cinciimati. 


Spiral Forms in Gas Discharges. 

dischargL observed in organic vapours by Ghosh and 
Chatterjee (Nature, Oct. 26, 1929), and m iodine 
vapour by MacKinnon and Robertson (Nature, 
July 13, 1929), appear to be very similar to the forms 
of discharge observed by us under certam conditions 
m argon which was very slightly impure. A very 
brief account was given by W. T. Perry (Note . B.Sc. 
Thesis, Oxford, 1928), but as this account is some- 
what maccessible, it may be of mterest to describe 
some of the properties of these discharges. Recently, 
P. Johnson has observed the same type of discharge 
under similar conditions in neon. 

The conditions under which these discharges occur 
appear to be the following. They occur m neon and 
argon only when the gas is very slightly impure, and 
especially when the trace of impunty is a metalhc 
vapour In carefully purified inert gases we have never 
observed any stnations other than the types descnbed 
by us in Nature (Jan. 12, 1929), The pressure of the 
gas must be fairly high and the current flowmg through 
the tube must be large— of the order of 20 milliamperes. 
They occur, with contmuous wave oscillations, at all 
the wave-lengths we have tned from 11 metres to 
320 metres , m tubes from 0 6 to 4 cm, in diameter, 
and at pressures from 2 mm. to 20 mm of mercury. 

Some idea of the structure of these discharges may 
be gathered from a study of the photographs repro- 
duced in Fig. 1 A, B, C, D, which show typical forms the 
discharge may assume m a tube 3 cm. in diameter 
containing argon at a pressure of 7 mm. of mercury. 
The oscillatory potential of a frequency corresponding 
to 11 metres was applied by two external wire elec- 
trodes wrapped round the tube about 10 cm. apart, 
and the changes w'ere produced by altering the 
potential between the electrodes. 

With small currents there is a diffuse general 
lummosity filling the whole tube between the electrodes 
and some distance beyond them. As the current is 
increased there is a sudden change to the form of 
Kg. 1 A, where the lummosity is wholly confined to 
the kne of luminous spheres. The size of the spheres 
seems to be ^ost independent of the diameter of 
the tube and inversely proportional to the pressure of 
the gas. Unlike the stnations in the positive column, 
they are little affected by a strong magnet, 
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Fuither mcrease in current imparts a motion to 
the Ime of spheres which begins to move toward one 
electrode and around the axis, giving the line a helical 
form, and generally other Imes of discharge appear 
(Fig. 1 B and C). 

With larger currents more Imes of discharge appear, 
the luminosity bemg entirely on the outside, the 
axial region being comparatively dark The pattern 
is then very symmetrical, the lines of the discharge 
at high pressures being very close together and com- 
pnsmg ten or more parallel helices (Fig. 1 D). If this 
discharge be viewed with a spectroscope, the lines of 



FlQ 1 


impunty appear to have become more promment, 
m comparison with the argon Imes, and sometimes 
the discharge is coloured with momentary flashes of 
light characteristic of them. 

This type of discharge has not been observed by 
us m hydrogen, nitrogen, or air, possibly because it 
IS difiScult to maintam a discharge m these gases at a 
pressure greater than one millimetre of mercury 
with contmuous waves. It would be mterestmg tO' 
know the conditions of wave-length, pressure, and 
current m the experiments of Messrs. Ghosh and 
Chatter] ee. 

What precisely is the mechanism of these discharges 
is very difficult to determme. It seems probable that 
the form is in some way connected with the distnbution 
of the more easily ionised impurities which would ba 
expelled by the space charge to the outer parts of 
the tube. The discharge takes two or three seconds 
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usually to settle clo^n to a definite tonu, and this 
^^ould support such a suggestion 

(Spiral forms of discharge in ordmary \ acuum 
tulles usmg direct cuiients appear among the many 
observed by de la Rue and Muller so early as 1877 
{Phil Tians ). They also noted the prommence of the 
mercury hues in such a discharge Gassiot {Phi Trans., 
1S58) also makes mention of a spiral discharge 

S P McCallum 
W T. Perry. 

Electrical Laboraturj , 

Oxford 


Mode of Feeding of the Bopyridae. 

In connexion with a study vihich I am about to 
publish on the effects of one of the Bopyrid isopods, ; 
Gijge hramJmhs, on its host, Upogebia littoralis, I j 
have become interested m certain questions concerned | 
V ith the mode of feeding of the Bopyridae which seem j 
to have been neglected by students of these animals i 
and to which I wish to direct attention. 

It may be recalled that the Bopyridae are parasitic 
in the branchial cavity of decapod crustaceans, and 
that they normally occur in pans, a large female 
individual and a minute and less highly modified 
male, which leads a sedentary existence on the body 
of the female The latter, at any rate, obviously 
feeds by sucking the juices of the host by means of 
its pieromg and suctorial mouth-parts, but from what 
part it sucks them appears, if one looks critically mto 
the literature, to be by no means clear. The animals I 
are often spoken of as though they suck the jmces 
du'ectly from the thorax of the host. Such an 
eminent authority as Bonnier, in his monograph on 
the Bopynds {Travaux de la Station Zoologique de 
Wunereux, tome 8j 1900), seems clearly to imply 
this, for he speaks definitely (p 50) of the animal 
suckmg “ les liquides visc^raux", and agam (p. 104), 

“ les liquides de la cavit4 viscdrale de rh6te Yet 
when one reflects that the ventral surface of the 
parasite, on which the mouth-parts open, is turned 
towards the brancliiostegite of the host and away 
from the latter’s body, these statements appear 
difficult to accept literally. It would seem that the 
only way m which the animal could suck “ the liqmds 
of the visceral cavity of the host ” would be for it to 
protrude its mouth-parts for a relatively great distance, 
and at the same time to twist them round to an 
extraordinary extent, so as to drive them mto the 
host’s body, from which they are normally turned 
avxLy. The conformation of the mouth-parts does not 
suggest that such a proceeding is possible. 

The only alternative seems to be to suppose that 
the animal sucks the jmces from the inner membrane 
of the branchiostegite So far as I know, howfever, 
this is nowhere definitely suggested m the literature, 
though Dr. Caiman, to whom I have appealed, tells 
me that he has always supposed that this is what 
happens The membrane is certainly often quite 
well vasculansed, though sometimes, as in ^ the 
Upogebw upon which I have been workmg, it is so 
thm that one would not suppose it to be a very 
satisfactory source of nourishment for a suctonal 
parasite. It appears to me that, unless I have over- 
looked some important contribution to the subject, 
no one has really demonstrated clearly and definitely 
from what part of the host the parasite does extract 
its food, a curious omission in a group of animals which 
have received a very fair amount of attention 

This IS not all • there are difficulties also m con- 
nexion with the male. The larval form which tot 
mvades the branchial cavity of the host develops into 
the large female form. Afterwards another arrives, 
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■■settles dovn on the IjihK ei the hr^t and become, a 
male There aie tvo, piubcibii lelated, qiie'tujii'- 
coneemmg this second onnal to vhich 1 can und 
110 clear answers,, iiamelj . Huw does it it-ed \Miat 
cau'se-, it to become a male ' AppareuiK the lauj- 
are equipotential with regard to sex It Xo. 2 did 
not teed at all, the ditferciice in it-, !5iib,t‘fiuent 
dexelopment as compared with Xu 1 would be 
accounted tor But the moutli-jiaits are periecth 
well developed like those of the other sex, and some 
ot Bonniei s remarks certaiuh seem to imply that it 
cloe-, teed But neither Boiiniei nor ainone else. ,0 
far a'S 1 know, explains how a minute annual leaiimg 
a sedeiitai \ existence on the teraale s ventral Mirtace, 
which lb turned towards the branchiostegite of the 
host, contrues to reach the host's bod.\ with it- 
mouth-part«!. Hvpotlietical acrobatics bj which it 
might manage to do so might be suggested, l)ut I 
will not waste space on these The point is that it it 
really does so. it i- woith while taking the tiouble 
to find out how 

If the male does not suck the host s juices diiecth, 
and yet does leed, the only alternative is to sujipose 
that It sucks the juices from its own female .Should 
tins prov e to be the case it would be surprising that 
so interesting and remarkalde a state of things sliould 
not have been noted before, but personallj I do nut 
think it is verv likely On the whole, it rather looks 
as though the male does not feed, but if it can be 
shown that it does not, other questions are raised. 
Is it possible that it can exist entirely without food 
for so long as the female, which feeds 'vigoronsl;i and 
the hfe span of which is apparently eomeident with 
that of the host Or is there a siicce.ssion of males 
durmg the lifetime ot one female *' (I may sa.v that 
I have examined many Uygr and never' found an 
adult female without a male) If tlie male does 
not feed, why are its mouth-parts and gut .so well- 
dev’eloped ’ Is it, speaking teleologically, so that it 
can start feeding and develop into a female if the 
original female dies ’ I could add otlier questions. 

WTiat I hav e said will have been sufficient to suggest 
that present knowledge of the biology of the BujiyniU 
is scarcely commensurate with the knowledge of their 
structure The points I hav’e raised ought nut to lie 
beyond the mgenuitj of someone having access to 
livmg material to settle I hope I may have an 
opportunity of clomg something m tlib direction 
myself at some future time But my immediate object 
IS to mqmre whether there is no zoologist who can 
now from experience abeady obtained throw ^orae 
light on these questions, which seem so o)>V]ous and 
yet seem to be carefully avoided or slurred over in 
all the literature with which I am acquainted. 

B 'W. Titcker. 

Department of Zoology and 
Comparative Anatomy, 

Oxford 

Behaviour of the Mercury Line 1849 57 (PS»-2'Pi). 

UmisiNQ an arrangement which jiennits working 
in an atmosphere of nitrogen and a Hilger quartz 
spectrograph model E/37 with Schumann plates (see 
details m Coninb Estd. Ciencm Fis. Mat. Sm$ 
matetndticoflsica, 4, 102 , 1927, La Plata) we have 
investigated the persistence of the mercury line 
1849-57. In the spark spectrum, usmg Gmmont’s 
fulgurator with solutions of mercury salts, Hg(rN)( 
or HgfNOa),, it is only i)o«sible to register photo- 
graphically the mercury line 1849 57 when woricing 
m an atmosphere of nitrogen (Fig. 1). In the ait 
spectrum, usmg McLennan’s vacuum arc lamp and 
o^ratmg m a normal atmosphere, and m a 

2ol 
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atmosphere, Uhing caibon electrodes imi)i*ognated 
with the bame mercur> salts, the experimental results 
are strictly the same These facts support the objec 
tion formulated by Gerlaeh {Phys. Benchte, 10, 429 ; 
1929) with regard to my note published m Comptes 
rendus (187, 761 ; 1928) Operating in the conditions 
abo\e described and with progressively diluted 



Fig ] —1 , Speetrogriini using nonuul atmosphere , 2, spectrogram 
using nitrogen atmosphere 

solutions of mercury salts, the persistence of the lines 
2536 52 (OT) and 1942 0 {^S^P, Hg+) is much greater, 
m all conditions, than that of 1849 57. The latter 
line is a theoretical but not an experimental ‘ raie 
ultime ’ ; the true ‘ raies ultimes ’ of Hg are, m all 
conditions, 2536 52 and 1942 0 For this reason we 
consider that Meggers is mistaken m supposing 
(“ Critical Tables”, 5, 323) that the line 1849 57 is 
the most perbistent Adolfo T Willums. 

Institute de Fisiea, 

Unu ersidad de La Plata, 

R. Argentma, Nov. 12 


Scattering of Electrons by Gold. 

A METHOD has been developed by Born by which the 
scattering of electrons by single atoms can be worked 
out on the wave mechanics. The method has been 
Ubed to calculate the variation of elastic scattenng 
with angle for helium, using the atomic fields worked 
out by Hartree, and fair agreement is obtamed with 
the experiments of Dymond on the scattenng in 
helium gas (Nature, May 11, 1929, Pm. Gamh Phil 
Sfic , 25, p. 304). 

The theoretical formula for the scattering can be put 
in the following form. The proportion of a beam of 
eieetroiib scattered elastically per unit length of the 
beam, per unit .solid angle, by a gas containmg n atoms 

per unit ^olume, is n |s where /((?) is — {N -F) 

eosec® ti, y IS the atomic number of the scattermg 
atom, 2^ the angle of scattermg, and F the atomic 
scattermg factor familiar in X-ray diffraction, calcu- 
lated from the Schrodinger chaige distribution F is 
a fimetion oi sin win re A is the de Broglie wwe- 

length of the electrons. The correspondmg formula 

for the scattermg of X rays by an atom is for 

plane polarised waves, in the plane perpendicular to 
the electric vector. The close resemblance between 
these two expressions can be accoimted for as follows. 
In calculating the scattering of X rays we assume that 
each element of charge dp in the atom scatters a 
spherical wavelet of amplitude, eJ^dplmc^r^, accordmg 
to the classical formula of J. J Thomson The total 
scattenng is obtained by considering the interference 
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of these wavelets. We may suppose, analogously, for 
de Broglie waves that each element of charge m the 
atom scatters a spherical wavelet of amphtude 

^^2 cosec^ e. We should expect this accordmg to the 

theory of inverse square law scattering, if the element 
of charge were held rigidly at rest , presumably, in a 
collision when tins is not the case, the atom is excited. 
The nucleus also scatters a wa\e of amplitude 
Nei 

~2m* negative sign meaning opposite 

phase. A consideration of the iiiteiference of these 
waves leads to the formula given above It will be 
noticed that the scattering is a function of ,sm e/\. 

G. P. Thomson has recently published a curve tor 
gold, deduced from his expenments on the diffraction 
of cathode rays by thin foils, The curve in Fig 1 gives 



„Ne/v 


Fig 1 —Elections scattered tv a gold atom Ifmiiber scattered per unit 
solid ang’e given by square ot the ordinate Full line, calculated 
cur\ e , dotted lino, curv e coriected for heat motion in the cr\ stal , 
circles, experimental readings, trom G P Thomson’s paper 

the relative scattering for varying sm 6j\, for 30,000 
volt electrons The full line m the figure is {N ~F) 
X2/sm2 e m arbitrary units, plotted against sm dfK , the 
dotted Ime is the same, corrected for heat motion m 
the crystal The encircled points are the experimental 
points fitted to the dotted curve at sin fi/\ = 0 32. The F 
curve was calculated from the atomic field of Thomas, 
which for heavy atoms has been found sufficiently 
accurate m the X-ray case. 

N. F. Mott 

Physics Laboratories, 

University of Manchester. 


A Theory of Tracheal Respiration in Insects. 

It has been shown by Krogh {Arch.f. Ges. Physiol , 
vol. 179 ; 1920) that the laws of diffusion of gases 
will explain the supply to the tissues of insects of 
those quantities of oxygen which they actually con- 
sume. This theory is satisfactory so far as it goes, 
but it makes no provision for such mcreased demands 
for oxygen as must arise locally in active tissues. It 
is the purpose of this letter to outline a theory, 
complementary to that of Krogh, which will satisfy 
these requirements, and to mdicate the experimental 
evidence by which this theory is supported. 

If it be assumed that the terminal portions of the 
tracheal tubes are bounded by a membrane which is 
semipermeable with respect to lactic acid and 
metabolites, then, durmg normal conditions of rest, 
licmid Will be d^wn from the tissues up the tracheal 
tube by capillarity until its progress is arrested by the 
osmotic pressure of the tissue fluids. Dunng in- 
creased activity of the tissues, lactic acid will be 
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produced, and the osmotic pie&sme will rise Hence 
liquid will be absorbed from the tube, and the colimm 
ot air will extend more deeply into the tissues 
]\Ioreover, this change will take place first in those 
legions wiieie the need for oxygen is greatest. 

This theory is based chiefly upon experiments with 
tlie larva of the mosquito, a detailed aceoimt of which 
w ill be published shoi tly Briefly, it has been found 
(i) That in the resting condition the terminal portions 
ot the tracheal tubes are filled wnth liquid , (ii) that 
during asphyxiation this liquid is absorbed, and the 
column of air extends lapidly tow’ards the actively 
contracting muscles — more slowly and much later 
tow ards inactn e tissues (for example, the rectal gills,) , 
(ill) that on readmisiSion of air the level ot liqiiicl 
slowly rises to its original level, (iv) that during 
asphyxiation an excess of lactic acid is present in the 
tissue fluids ; (v) that hypertonic solutions ot sodium 
chloride and of sodium lactate introduced into the 
lu ing larva cause a similar extension ot air dowm the 
tracheal tubes ; (vi) that hypotonic flmds (distilled 
water) are without effect, or cause a slight rise of the 
liquid m the tracheae. 

It IS clear that the mechanism described will serve 
as a ‘ fine adjustment ’ for tracheal respiration m 
insects, just as changes in the capillary bed serve as 
a ‘ fine adjustment ’ for the mternal respiration of 
vertebrates V. B. Wiggleswoeth. 

London School of Hygiene and 
Tropical Medicine, Dec, 5 


Chemical Biogenesis and the Development of 
Secretion Cells. 

Db. Leemann’s interesting letter (Nature, Dec. 
21, p 946) emphasises once more the gams which are 
bound to accrue from an increasing correlation between 
organic chemistry, biochemistry, and certain branches 
of purely biological science. As one who was privileged 
to obtain a first hand acquaintance with the classical 
phyto-chemical researches of R. T Baker and H G. 
Smith on the Australian flora, I am of opmion that 
such correlation is often realised most effectively by 
active collaboration between investigators in the re- 
lated fields Thus, it may be justly asserted that 
collaboration between the histologist and the organic 
chemist has now become desirable m attackmg the en- 
grossmg problem of chemical biogenesis (that is, chemi- 
cal origin i n vivo ) m the terpene senes. Nevertheless, 
one would hesitate to endorse Dr. Leemann’s sweep- 
ing dictum that the study of such problems “ should 
onhj [my italics] be done in close connexion with 
cytology and cell development The purely organic 
chemical aspect of the subject must not be dismissed 
too lightly. At the present day, after researches ex- 
tendmg over half a century, the study m vitro even 
of such familiar andi fundamentally important sub- 
stances as menthol and menthone is regrettably m- 
complete. Moreover, of how many essential oils can 
it be claimed that our formal chemical knowledge is 
full and adequate ’ 

There is httle doubt that a knowledge of the precise 
cytological origin of the terpenes would be a valuable 
aid m deciding whether they are derived from carbo- 
hydrates (cf. Stewart, “ Recent Advances m Organic 
Chemistry”, 1927, vol. 2, pp 240 and 266), or from 
protoplasm via ammo-aoids. Dr. Leemann’s sug- 
gestion that they originate from protoplasm, rather 
than from the cell wall, appears to accord with the 
histological occurrence of fixed oils; while from the 
chemical point of view leucme offers an attractive ap- 
proach to the fundamental structural unit (ta^ntane 
nucleus) of terpene molecules. John Read, 

The University, St. Andrews, 
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Hydrolytic Adsorption at Colloid Surfaces. 

The outstanding woik on hjdroljtic adsorption 
has been earned out with purified charcoal (^ee, fur 
example, Bartell and Miller, J Am Chm Hoc! ^ 
1866, 1922. 45, 1106, 1923), and definite positive 
results have been obtained. The measure of the 
hjdioljtic effect in the ease of the nimieroib negatne 
hydrophobic (acidoid) sols, such as colloidal mastic, 
platinum, gold, aisemous sulphide, etc— all of which 
ai-e remaikably alike in structure and m reactions— b 
eonipheated by the w’ell -established phenomenon ni 
catalytic interchange For example, m the presence 
of salt-5, siith as barium chloride, the hydrogen ion at 
the colloid surface suffers an mterchange with the 
added barium ion, and the corresponding increase in 
acidity IS superimposed upon any change in acidity 
due to the hy drolytic action at the surface It lias 
become the general practice to ascribe the whole of 
the mciease in acidity of aeidoid sols (on the addition 
ot neutral salts) solely to the cationic replacement, 
and to neglect any probable hydroly’tic effect That 
the latter effect is real is evident from the followuig 
consideration 

Colloidal platinum has a great affinity for bases, 
particularly bases ot higher valence such as barium 
hydroxide, and no measurable affinity for the common 
inorganic acids such as hydrochloric acid (J C.S. 551 , 
1928* 618, 623 ; 1929) This action I have ascribed 
to the acidic nature of the oxidised platmiim which 
constitutes the greater part of the colloidal platinum 
surface It follows from obvious chemical prmeiples, 
that when a salt such as barium chloride is added to 
a platmum sol, the banum hydroxide must distribute 
itself between the hydrochloric acid and the ‘ acid ’ 
surface of the colloid, or m the usual terminology, 
barium hydi’oxide must be hydrolytically adsorbed 
by the platmum The hj^drocnlonc acid is, of course, 
a very strong acid, but the affimty of the platinum 
surface for banum hydroxide has also been showm to 
be very great Work recently earned out by me, 
and to be published m due course, show*s clearly 
that m the case of colloidal platmum (1) such a 
distribution does take place, (2) its effect is not 
negligible when compared with the cationic mter- 
change, and (3) it plays an important part m coagula- 
tion and reversal phenomena The same conclusions 
will probably apply, m varyung degree, to the other 
acidoid sols 

S. W. PENNYCnCK. 

Adelaide, South Australia, 

Nov. 5. 


The “Encyclopsedia Britannica 
As a contributor to the new edition of the “ Ency- 
clopsedia Bntanmca ”, may I heg the h^pitality of 
the columns of Nature m order to disclaim responai- 
bility for certam statements that appew m one of the 
articles over my initials f In the ^icle ” Acantho- 
cephala” the short passage commencing with the 
words " the larva of ScAtnorh^w fftgae . . and 
at . . found m the seal ” is not mine. 

I should like to add that the editor of the “ Enoyob- 
pgedia ”, with whom I have been m oommumeattaiit 
has expressed his sincere regret at the unfortwnal® 
mterpolation, which appears to have occurred m sotm 
way during the final making-up of the page* and w 
undertaken to delete it m future pnntings of thi 


edition. 


H. A. Baylis. 


British Museum (Natural History), 
Cromwell Road, London, S.W. 
Deo, 17. 
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Past Climates. 


By Df. G. C Sdipsou, C B , F.R S 


T hebe are only three factors which can affect 
the chmatic zones of the world (a) the 
amount of solar radiation, (6) the horizontal 
transfer of heat from one part of the earth to 
another , and (c) the characteristics of terrestrial 
radiation. If we examine each of these factors, we 
find that terrestrial radiation is not affected by the 
amount of carbon dioxide m the atmosphere, and, 
while dust might affect it, there is no real evidence 
that changes in chmate are correlated with vol- 
canic activity. The horizontal transfer of heat 
could only be affected by changes in oceamc 
currents due to a redistribution of land and water , 
but a comparison of the temperature of correspond- 
ing zones m the northern and southern hemispheres 
shows that a chmatic zone is httle affected by the 
amount of land and sea vhich it contains. Small 
changes in solar radiation may produce appreciable 
effects on the climate, and a theoretical investiga- 
tion shows that an mcrease in solar radiation is 
accompamed by : 

(a) an increase in temperature m all parts of the 
world ; 

(6) an mcrease in the temperature difference 
between the equator and the poles, and probably 
an increase in all other temperature dmerences 
which now exist , 

(c) an increase in the general circulation of the 
atmosphere, that is, a general strengthening of the 
trade vmds, the monsoons, cyclomc storms, and 
vinds in general , 

(d) an increase in the cloud amount and a 
consequent increase in all forms of precipitation. 


The Late Pal.®ozoio Glaciation 


The geological evidence is quite conclusive that 
during Upper Carboniferous or early Permian 
times, great ice action took place m many localities, 
especially in the southern hemisphere South 
America, Africa, India, and Austraha all exhibit 
unmistakable evidence of ice action which is far 
too extensive to be mere Alpine glaciation. In 
India especially, the endence is conclusive that 
the ice sheet extended to sea-level I think all 
geologists are agreed that at this jieriod extensive 
ice sheets occurred vithin the present tropica in 
South America, Africa, and India, and at one place 
at least on the present equator 
Let us assume for a moment that we may accept 
this evidence at its face value and see what it 
would mean. Ice at numerous places in a zone of 
latitude indicates a mean annual temperature 
characteristic at present of polar regions. Thus at 
the time m question the present tropical zone had 
the conditions of the present frigid zone, and this 
could not possibly be brought about by any re- 
armn^ment of land and water 
If the change m climate was not the consequence 


‘.M from IJifi Alemder Pedler Lecture of the British Seie 
GuUd, deliveM before the Literary and PhlloBophicel Society 
Manchester on Xov. 29. 
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of a redistribution of land and water, vas it due to 
a radical change in solar radiation ? Let us assume 
that the solar radiation decreased until the mean 
temperature of the equatorial zone was 0° C, 
which is approximately the present temperature of 
latitude 60°. I have already shown that the zonal 
temperature must decrease m all cncumstances 
from the equator to the poles, hence every other 
zone of the earth must have had then a mean 
temperature below 0° C , which simply means that 
every part of the earth’s surface would have been 
subject to conditions now^ met with only in polar 
regions. The glacial conditions of the equator 
would extend over both hemispheres with in- 
creasmg severity right to the poles These con- 
ditions could not have occurred without a total 
obhteration of the orgamc life which w'as already 
highly developed in Carboniferous times A change 
in solar radiation does not therefore afford a solution 
of the problem. 

I have noticed a tendency amongst geologists 
in discussing the chmate of this period to assume 
that the chmatic conditions could be very different 
m the two hemispheres. A picture is drawn of 
a great continent m the southern hemisphere, 
highly glaciated and sending out glaciers and ice 
sheete right across the equator into the northern 
hemisphere , while at the same time farther north 
there were lands covered by the luxuriant vegeta- 
tion typical of the Carboniferous period. 

Not only does this picture violate our conclu- 
sion that the climatic zones in the tw'o hemispheres 
are always similar, but also it gives an mverted 
temperature gradient with the temperature rising 
from the ice-bound tropics to the region of rank 
vegetation in higher northern latitudes. To me, at 
least, an ice-bound tropics with rani?; vegetation m 
higher latitudes is a physical impossibility, and I 
can see no explanation of such a situation along 
meteorological lines. If, as I am prepared to admit, 
there was at one time ice in the present tropical 
zone and simultaneously sub-tropical vegetation m 
the present temperate zone, then I am forced to 
conclude that Wegener is right and there has been 
a considerable shift of the continents relative to the 
pole and the chmatic zones 

The Pleistocene Ice Age. 

I will now turn to a changed climate of a more 
recent date, namely, that of the last great Ice Age 
I do not propose to discuss the extent of surface 
affected by this Ice Age or the low latitude to 
which the ice extended. Personally, I am con- 
vinced that Wegener is right in displacing the 
north pole and shifting the North American con- 
tinent nearer to Europe ; only by some such, means 
can the excentrio position of the glaciated region 
with reference to the present position of the pole 
be explamed. 

However, let that he as it may, there is another 
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featiiie ot the lee Age \\hKJi is of much inorc 
interest to a meteorologist! that is the oceiiireiice 
of several interglacial periods during the period 
cover ed b} the Ice Age In these periods there 
is good evidence that, even if the ice did not 
entirely disappear, there uas a great contraction 
in the ice-covercd area and that temperature con- 
ditions ill some of the interglacial periods u ere as 
mild, if not milder, than the} are to da\ Nou 
neither Wegener nor any geologist, so far as I 
know, has suggested that these interglacial periods 
Mere brought about by changes m the phisical 
features of the earth's surface It is mconcenabie 
that the pole could have wandered aua} and 
returned during the relatively short interval of an 
interglacial period, and there is no evidence ot 
rapid changes in the distribution of land and sea 
during the interglacial periods Hence aie 
thrown back on to changes of solar radiation as 
the onlv possible cause. We are therefore led to 
examine what would be the efiect on a polar 
climate of changes in solar radiation 

To fix our attention, we will consider what would 
be the effect of a change in solar radiation on a 
region w’hich at present is glaciated because the 
summer temperature is below the freezing-pomt 

We will first examine the consequence of a 
reduction in the solar radiation We have already 
seen that the temperature in all latitudes falls oc 
when the solar radiation decreases , therefore the 
mean temperature at our station will also fall. We § 
also saw that a decrease in solar radiation results 
in less cloud and precipitation In our case the 
precipitation decreases for two reasons first, the 
air carries less moisture because the temperature 
IS low , and secondly, less moisture is earned to 
the station because the general circulation of the 
atmosphere has decreased Thus the net result 
of the decrease in the solar radiation is a lower ^ 
mean temperature and less snowfall. In conse- ^ 
quence, the thickness of the ice covering wmld 
decrease, and if the reduction proceeded far enough, 
large areas might even become free from snow 

If the solar radiation increased, we should have 
a reverse effect The mean temperature would 
rise and the precipitation increase, and the result M| 
would be an increase in the thickness of the snow 
covermg and all glaciers would increase m thickness 
and length. 

In a recent paper, Meinardus has discussed a 
similar problem from an entirely different point of 
view. Starting from the observed fact that the 
ice covermg in the antarctic was once much thicker 
than at present, probably two or three times as 
thick, Memardus discusses all the factors which 
could have affected the snow covenng, and reaches 
the conclusion that the former thickness of the ice 
can only be explained by a higher temperature 
accompamed by an increase m the general circula- 
tion of the atmosphere. He calculates that for 
the outflow of the ice from the present antarctic 
contment to have bemi three times as great as at 
present, the mean temperature must have been 
4° C higher and the circulation doubled. 

This is strong mdependent support of the con- 
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elusion that an iiuicdso of solar radiation voulti 
increase the glaciation of the region iic are cun- 
sidering This, however, w ould onl} be the imtial 
efteet of increasing the rachation , if the increase 
progresses, there will come a time when the in- 
creased temperatuie produces meltmg m the 
summer From this point on, meltmg becomes 
more and more important, until finally the annual 





■Effect of two cycles of solw ndlstk® on gisdiiioii. 


melting might be as great m the annual snowfall, 
when the ice covering would disaptpear. This 
comes about in two ways (1) the period of snow* 
fall would be reduced owing to the raisiBg d iib 
mean annual temperature, and (2) the stmuner 
melting would be mcreased in intensity and con- 
tinue for a longer period. 

It appears to me that these considerations ^ve 
us a possible clue to the meteorolt^cal conditions 
during the great ice ages m the Pleistocene FmUL 

We have already seen that chimgee 
radiation can produce changes which 
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alter the amount of glaciation, and obvioiish the 
next step is to follow through the whole sequence 
of changes which would result from one or more 
complete cycles of change in solar radiation To 
do this I have prepared a diagram based on two 
cycles of solar change In Fig 1 the abscissae 
represent time, but no scale of years is attached as 
we have at present no clue to the absolute time 
involved , it is sufficient to say that we are deabng 
with a unit of a thousand years rather than with 
a unit of years. Curve I represents two complete 
cycles of solar radiation The variation of radia- 
tion only IS represented, but wffiat proportion this 
variation has to the total radiation it is impossible 
to say, nor is it necessary to inquire at this stage. 
The variation m solar radiation produces a change 
in temperature, the change being larger at the 
equator than at the pole • this is represented by 
Curves II and III, which show the relative changes 
in temperature in equatonal and polar regions 
respectively. 

In order to follow the efiect of these changes, it 
is necessary to fix our attention on some defimte 


of melting Curve VI, which represents the annual 
accumulation of snow', therefore starts somewhat 
below the curve of precipitation ^itli the in 
crease of temperature the proportion of the total 
precipitation w'hich remains as snow decreases, and 
when the mean annual temperature, as shown on 
Curve IV, approaches the treezing-point, the 
melting exceeds the snowfall and there is no 
residual snow' to accumulate Thus the accumula 
tion of snow increases from the epoch of minimum 
radiation, until a point is reached beyond which 
the contmued rise in the radiation produces a rapid 
dimmution m the snow accumulation, which iii the 
particular conditions we are discussing eiitireh 
disappears at the epoch of maximum radiation 
As the radiation decreases from its maximum, the 
same changes take place in the reverse order 
The sigmficanee of these changes is best realised 
by considemig that the locality we are investigating 
IS a mountainous region In this case the snow 
which accumulates year by year flows oft the 
mountams through glaciers The thiclmess and 
length of a glacier depend much more on the 
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regions, for it is clear that the efiect will vary 
greatly from latitude to latitude. Let us choose a 
place which has a mean annual temperature of 
0° C. during the warmest epoch We have no 
idea of the magmtude of the temperature oscilla- 
tion at such a place, but we will assume that it is 
about 7® C Curve IV has been drawn to represent 
a temperature oscillation of this amount, as shown 
on the scale of degrees attached. It is clear from 
what has already been said, and also from Curves 
11 and III, that periods of maximum radiation 
are accompanied by increased difierence of tempera- 
ture betw'een equatorial and polar regions, the 
consequence bemg greater general circulation of 
the atmosphere, more cloud and more precipitation, 
if not in all latitudes at least m equatorial and 
polar regions Thus there would be variations in 

S ' itation in our region in step with the changes 
r radiation and temperature This is shown 
diagrammatically m Curve V, which, however, is 
not drawn to any scale, so that the absolute value 
of the oscillations is not indicated on the cbagram. 

At the epoch of mmimuni temperature — ^the 
extreme left of the diagram — the mean ann u al 
temperature is - 7® C. ; by hypothesis, therefore, 
the summer temperature will probably rise to the 
freezmg-pomt and there will be a certain amount 
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amount of snow which accumulates than on the 
temperature of the region into which it flow's Thus 
each glacier w-ill descend far dowm the mountam- 
ade durmg each period of accumulation, and this 
is shown by Curve VIII, which represents the 
height on the mountain slopes where the end 
moraines of the glaciers would be met with at each 
period. This diagram shows us that with the two 
penods of solar radiation we should have had four 
distinct advances and retreats of the glaciers and 
that the advances occur in pans, the mterval 
between two pairs bemg considerably greater than 
the interval between the members of each pair 

Now there can be no doubt that durmg the 
great Ice Age the glaciers of the Alps did advance 
and retreat just in the manner here described. 
This is best shown by reproducmg a diagram pre- 
pared by A Penck and E Bruckner to illustrate 
the conclusions of their great investigation of the 
glaciers of the Alps during the Ice Age (Fig 2). 
The similarity between this diagram and my 
Curve VIII is unmistakable, and I feel justified in 
addmg to my diagram the names Gunz, Mindel, 
Riss, and Wurm to the four maxima of glaciation 
and to describe the intervals between them as 
interglacial periods. 

So far, w'e have considered only the conditions 
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in or near the polar regions inhere glaciation is the 
predominating evidence of change of climate 
\Vhat changes should we expect to see in other 
regions of the vorld ? Clianges of temperdture 
are difficult to recognise geologically, except in polar 
or desert regions, but changing precipitation leaves 
a very clear record in the strand lines of lakes and 
inland seas Nov it is generally recognised that 
during the ice age there v'ere great vanations in 
the levels of lakes, so much so that the term 
pluvial periods has been introduced to specify 
these periods Is there any relationship between 
these pluvial periods and the ice ages In the 
‘Great Basin’ in North America there is clear evi- 
dence of the pluvial periods According to Gilbert 
and Bussell, both Lake Bonneville and Lake 
Lahontan show two periods of high level between 
which both lakes were completely dried out and 
desiccated They also found clear evidence of 
glaciers entering the enlarged lakes, show mg that 
one at least of the maximum epochs of the lakes 
coincided with one of the North American ice ages 
The pluvial periods have also left clear traces in 
equatorial Africa, and here again the evidence 
points to two main pluvial periods, the first of 
w hich, according to Wayland (see Natijee, Aug 17, 
1929, p 279), corresponds to the Gunz-]\Iindel Ice 
Age and the second to the Riss-Wurm Ice Age 
Thus 111 both North America and in Africa there 
have been during the Pleistocene Period two mam 
Illuvial periods, while m polar regions there have 
been four ice ages 

Whether the theory of the cause of the interglacial 
periods which I have sketched here will prove to be 
correct or not can only be determined after years 
of research, and, m discussing it, account must be 
taken of possible movements of land masses and 
possible shifts of the poles I do not propose to 
go into any further details here, but will simply 
direct attention to several consequences of the 
theory wffiich should be touchstones for testing it 

{a) The four glacial ages occurred durmg periods 


of relativel} high tcmpcratiiie m all parts of the 
world 

(b) There are two kinds of interglacial periods 

(1) warm interglacial peiiods which occur between 
the two members of each pair of glacial periods ■ 

(2) cold interglacial periods coriespondmg to the 
interval between the occurrence of the paus of 
glacial periods 

(c) Each pair of glacial periods, w ith the inter- 
veiling warm interglacial period, coincides with a 
pluvial period m unglaciated regions. 

Recent Changes in Cldute 

There has been much controversy^ regardiini 
climatic changes m historical times It is impossible 
tor me to go into the details of this control ersi, 
but I think I ma\ faul\ sum up the discussion b\ 
sa\mg that there is little evidence for aii\ ap 
preciable change in temperature, but that there is 
quite a mass of evidence for moderate changes in 
the amount of rainfall It is clear that the his- 
torical period is much too short to show any 
appreciable part of the large but slow changes 
which gi\e rise to the mam changes of climate 
show'll 111 the geological record and of which the 
ice age is the last example These changes prob- 
ably required 20 or 30 per cent m the change of 
solar radiation Any change in the histoncal 
period must have been of the order of only a few 
per cent, and probably took the form of minor 
fluctuations on a more general change 

Now' I have tried to show that the effect of changes 
in solar radiation are chiefly counterbalanced by a 
change in the general circuration of the atmosphere 
and increased cloud and precipitation rather than 
by large changes m the temperature It is not 
surprising, therefore, that w'hat fluctuations there 
have been are show’n chiefly by fluctuations m 
rainfall , the best evidence of wdiich is seen m the 
changed level of lakes w'lthout efflux, the changed 
boundaries of deserts, and the rehes of old cultiva- 
tion in places w’here now cultivation is impossible 


Dog Distemper and Immunisation, 
BvP P. Laidlaw, F.R S. 


S OME seven years ago the Field Distemper Fund 
was inaugurated with the object of encourag- 
ing the study of dog distemper, in the hope that the 
ravages of this disorder might be mitigated through 
the discovery of some preventive measure or some 
satisfactory method of treatment The Field 
temper Coimcil, which body administers the Field 
Distemper Fund, joined forces with the Medical 
Research Council for the purpose of this study, and 
a scientific committee, composed of veterinary and 
medical men, was formed to supervise the research 
w'ork The Medical Research Council is mteres^ 
in dog distemper as it is an example of an acute in- 
fectious fever, comparable in many respects to such 
diseases as mfluenza or measles m man, and it w^ 
hoped that the study of the canme fever would ulti- 
mately lead to a better understanding of such m- 
fectious fevers m man. 
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The highly infectious nature of distemper ren- 
dered the study somewhat difficult, for it w’as neces- 
sary to take elaborate precautions throughout the 
mvestigation m order to guard against accidental 
spread of the disease. New buildings were con- 
structed for the work and dogs were bred, in the 
strictest possible isolation, for the purposes of ex- 
periment, Progress was thus inevitably slow, but 
it is now clear that without the special equipment 
and in the absence of the rimd precautions agiM 
accidental infection, it is highlv probable that Bttla 
progress would have been made. 

fie demonstration of the fact that fen^ were 
very susceptible to dog distemper was d great m* 
sistance to the work, for it was foond to b# fpeiis 
to experiment m the first instiwoe with iii 
which IS relatively easy to maintaiB in eloHi 
ment and strict isolation, and mrnn^JI^Kl^ 
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bred dogs loi crucial experiments The tacts dis- 
closed in the study of the disease m ferrets have 
been shotMi to be applicable to the disease in dogs 
with only minor modifications 
At the time the work for the Field Fund was com- 
menced, the nature of the infectious agent in dog 
distemper was not firmly established Carr6, in 
1905, came to the conclusion that the disease was 
caused by a filterable virus He quoted experi- 
ments to show that the contagium would pass 
through the pores of filters specially designed to 
hold back all ordmary bactena, and he found that 
the disease could be transmitted with material m 
which no structures resembling bacteria could be 
detected under the microscope and from which no 
bacterial cultures could be secured Carre’s view 
did not meet with general acceptance, and from 
time to time various visible bacteria, vhich were 
regarded as causal organisms, vere secured from 
distemper cases That infection with ordinary 
bactena did occur very frequently in distemper 
cases vas undoubted, but it was by no means clear 
vhich of the several bacteria recovered from 
diseased animals should be regarded as the primary 
cause of the disorder and which the secondary, or 
if, under the view put forward by Carr4, all the 
visible bacteria were really secondary infective 
agents and the true contagium vas an ultramicro- 
scopic virus 

The u orkers for the Field Fund confirmed Carry’s 
findings m all essential particulars and shoved that 
the disease could be transmitted, at will, by the 
blood and tissues of distemper cases through an 
indefinite senes of ammals. The infective matenal 
appeared to be sterile m all the usual laboratory 
culture media and no bactena could be demon- 
strated by microscopic examination. Further, the 
mfective prmciple was shown to pass through 
bacterial filters of standard type and proven 
quality. It thus seems established that dog dis- 
temper 18 primarily a virus disease and that all the 
bacteria which can be recovered from distemper 
cases are really secondary invaders of damaged 
tissue. It was further obvious that preventive 
measures should be directed against the virus in- 
fection in the hope that, if this could be eliminated, 
the secondary invadmg organisms would be de- 
prived of their aggressive ally and rendered almost, 
if not quite, impotent 

It was found that distemper virus could be in- 
activated or killed m a number of different ways 
and that, provided the treatment to which the virus 
was submitted was not too drastic, the inactivated 
virus formed an efficient vaccine That is to say, a 
large dose of inactivated virus could be injected mto 
an ammal with complete impunity and, after the 
lapse of some days, the recipient of the vaccine 
developed a resistance to injections of fresh livmg 
virus. Supphes of virus cannot be secured by arti- 
ficial culture methods, as is the case with ordinary 
bacteria, and recourse was therefore made to the 
tissues of distemper animals as a source of crude 
vEus. The lymph glands, spleen, and liver of dis- 
temper animals nearly always have a high virus 
content and they can be converted into an efficient 
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vaccine, without much difiiciilt\ , by means of small 
doses of formaldehyde It w as found to be possible 
to immunise more than 90 per cent of ferrets by 
givmg them a single injection of vaccine made from 
distemper ferret tissue. Similarly, it was found to 
be possible to render dogs resistant by means of a 
smgle dose of vaccine made from tissues of a dis- 
temper dog. The resistant state w Inch develops in 
a dog or ferret after the injection of vaccine is 
converted into a solid and durable immumt\ by the 
injection of living veus Animals so treated have 
been given massive doses of distemper virus and 
they remained unafiected , they have been de- 
liberately placed m contact with severe cases of 
natural distemper, complicated by secondary in- 
fections and without complications, and they have 
not developed the disease 

After the method had been shown to be almost 
uniformly successful under experimental conditions, 
the method w’as extended to the field and several 
hundreds of foxhounds and other breeds of dogs 
were first vaccinated and then given a small dose of 
hvmg virus It was hoped that this procedure 
would give as solid and as durable an immunity as 
that which follows a recovery from the natural dis- 
order and yet be comparatively free from risks It 
was realised that the injection of living virus could 
never be made absolutely safe, but the immunity 
which follows recovery from the natural infection, 
however mild, is so firm and so durable that a final 
dose of hvmg virus should guarantee real immumty 
m the vast majority of mstances The resistance 
set up by vaccine alone, though very defimte and 
sigmncant, was scarcely great enough to be called 
immumty, and it was doubtful if it would, by itself, 
render a dog immune for life The results of this 
extended field trial were satisfactory in that the great 
majority of the hounds and dogs came through the 
immunisation process with no trouble and after- 
wards proved to be immune to epizootic distemper, 
which caused severe illness and even death in then 
unvaccinated compamons In a small percentage 
of cases the hvmg virus caused a severe reaction in 
the vaccinated dog, but this w'as usually of short 
duration and was followed by complete recovery. 
In less than one per cent of cases death followed the 
administration of the virus The production of the 
prophylactic has now been undertaken by a com- 
mercial firm in Great Britain and by another m the 
Umted States of America, and several thousand 
doses have been issued. 

It IS not possible to pass any final judgment on 
the method at the present time It is clear that the 
use of living veus carries with it some risk, for its 
inoculation causes, even m the vaccmated dog, a 
considerable strain on bodily health, and unless the 
recipient is free from all forms of infection grave 
harm may ensue It is also necessary to remember 
that the immunisation against the veus disease is 
no guarantee against infection by bactena, which 
may cause bronchitis, pneumoma, gastro-enteritis, 
and so on, but on the other hand, immunisation 
should dimimsh the moideuce of these diseases, for 
it seems clear that the virus frequently weakens the 
dog’s resistance and thus assists bacterial invasion. 
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Immunisation should prevent, in large meahure, the 
epizootic disease vhich causes such heavy Wes 
jear by year in the canine population 
It ma} be noted here that this vaccination against 
distemper is merely a special case ot protection 
against a virus disease Ijv means of inactivated or 
dead viius Very similar results have been re- 
corded recently in other diseases such as rabies, 
rinderpest, fov 1 plague, and toot-and-mouth disease , 
In the case of foot-an(l-mouth disease the matter is I 
complex, tor it is nou clear that there are at least ! 
three strains of i iriis causing this disoider, and im- I 
nlulllt^ to one strain does not carry ith it immunit v I 


to either of the othen> So far as information g, 
there appears to be unlv one stram of distemper 
virus, and a dog or tenet v Inch is solidly immune to 
a virus from one suuice is immune to krams from 
other sources 

The study of distemper has not so far proved 
illuminating as regards the infectious fevers of man 
Vaccines made from homologous tissues are clearly 
not available m the case of man, and yet the hope I's 
raised that it only artificial cultures colild be secured, 
we might make from them vaccines w hieh would dn 
much to minimise the disharmonies produced b\ 
the infectious le\ ers 


Obituary. 


Prof Charles C'HiLToir 

D P CHARLES CHILTON, whose death on 
Oct 25 is reported from Christchurch, New 
Zealand, had a career which was m several respects 
noteworthy. He overcame a physical handicap 
that might have excused a somewhat passive atti- 
tude to life, and he practised m turn three different, 
professions without failing of success in any of 
them 

Chilton was born at Leominster, Herefordshire, 
in I860 and was taken to New Zealand as a child 
In his boyhood an accident led to the loss of a leg 
and incapacitated him from following his father’s 
occupation of farming It was on this account that 
he became a student at Canterbury College, where 
he studied natural science and came under the 
influence of Capt Hutton and Sir Julius von Haast, 
afterwards graduating with honours in zoology. 
He was a schoolmaster for some fifteen years, first 
at Christchurch and later at Port Chalmers, where 
he became headmaster of the High School. He 
found, however, that the demands of the teachmg 
profession left httle opportumty for the pursuit of 
ms favourite studies m zoology, and m 1895, when 
already approaching middle age, he did what few 
men would have ventured to do ; he resigned his 
position and came back to Great Britam to enter 
as a medical student at Edinburgh. His stay 
in Edinburgh was punctuated with medals and 
scholarships, and in 1898, after a period as house 
surgeon m the ophthalmic ward of the Royal 
Infirmary of that city, he travelled on the Continent, 
studying diseases of the eye at Heidelberg and 
Vienna, and returned to Christchurch, where he 
set up as an ophthalmic surgeon 
All this time Chilton had been givmg his spare 
hours to zoology and had published a series of 
important papers on the Crustacea. When the 
late Prof Bendy received a year’s leave of absence 
from his chair at Christchurch, it was natural that 
Chilton should be appointed to take his place. 
Bendy, however, did not return, for during his 
absence he received a call to Kmg’s College, 
London, and Chilton became professor of biology 
m Canterbury College He at once made his mark 
as a teacher and also as an mvestigator, although 
the administrative side of academic life absorb^, 
as it always does, more and more of the time that 

No. 3139, VoL. 124] 


should ha\e been given to research In 1921 he 
was appointed rector of his college, a position which 
he held until the end of 1927, when he had to resign 
following a breakdown of health due to overwork 
Recent letters spoke of his health as completely 
restored, and his death after a few days’ illness of 
pneumonia w^as unexpected 
Chilton had a high sense of the scientific man’s 
duty to the commumty in which he lived, and 
although he never sought mmucipal honours, he 
w’as prominent in the affairs of his city and province, 
takmg the lead in many movements relating 
especially to education and the pubhc health. He 
revisited* Great Britam in 1912 as one of the repre- 
sentatives of New' Zealand at the Congress of 
Universities of the Empire, renewing old friend- 
ships in scientific and medical circles and receiving 
the honorary degree of LL.B. from the Umversity 
of Aberdeen A heavy blow fell on him w’hen his 
only son was killed at Gallipoli. 

Living in a country of which the mvertebrate 
fauna is still very imperfectly explored, Chilton 
took the view that the most immediate need of 
biological research was the thorough exploration 
of this fauna and the study of its ecological and 
geographical relations He early specialised on the 
Crustacea, and most of his published work refers to 
this group. In 1891 he published, in the Becords of 
the Australian Museum, a paper on “ A New and 
Pecuhar Freshwater Isopod from Mount Kosciusko” 
in New South Wales. This was Phr&Uokm ms- 
trahs, the first fully described member of a new 
sub-order now known to contain a oonsoiderable 
number of species m the freehwaters of Australia, 
Tasmama, and New Zealand. The more recent 
discovery of a species at the Oape has aff^ded 
striking additional evidence of faunal affinity 
between the South African and Australaaian regions. 
(Mton, as a result of his detailed study d the 
structure of Phreatoicus, pointed out ” riiat Hie 
group must be of very considerable antw^y'*i 
and thirty-five years later he had the good lOtteBW 
to confirm ins own prediction by deeontoig a fonil 
Phreatoicus from the Triassic rocks of New South 

Another subject to which CSiilton gave moelk 
attention was the fauna, and especially the 
tacea, of subterranean waters. His memoir on the 
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subterranean Crustacea of Ne\\ Zealand, published 
ui the Transacims of the Limean Soeidi/ of Lovdon 
111 1894, revealed the existence of a very peculiar 
fauna, including a blind species of Plimtotciis — 
which had been briefly described some ten years 
before— and other forms the affinities and probable 
origin of which i\ere discussed in detail 
In 1907, Chilton took part in an expedition to 
the sub-antarctic islands of New Zealand, orgamsed 
by the Philosophical Institute of Canterbury, and 
he edited the volumes in which the results of the 
expedition were recorded, as well as contributmg 
the section on Crustacea One of the many enter- 
prises in his later life was the estabhshment of the 
mountain biological station of Canterbury College 
at Cass, originally suggested by Dr L Cockayne, 
for the investigation of the ecology of the New 
Zealand Alpine flora and fauna W T C. 

By the death of Prof Naomasa Yamasald, 
geographers and seismologists are deprived of an 
active and very able colleague A notice of his 
life and work appears in Pm Tokyo Imp Acad , 
vol 0 , pp. xviii-xx, 1929 Bom on Mar 10, 1870, 
he was educated in the College of Science m the 
Imperial University of Tokyo, and in 1899 he was 
sent by the government to Europe for three years 
to study geography In 1902, on his return, he 
was appointed lecturer, and in 1911 the first 
professor, in geography in the College of Science 
As a yoimg geologist, he w'as keenly interested m 
the eruption of Bandai-san in 1888 and the too- 
Owari earthquake of 1891. Later, he pubhshed 


News ai 

Prof Robert Robinson, the new Waynflete 
professor of chemistry m the Umveisity of Oxford, 
may be aptly described as the most brilliant pupil of 
hifi illiifitnoua predecessor, the late Prof W H Perkin. 
His association with Prof Perkin began in Manchester, 
and he remamedm communion with his foimer teacher 
throughout an academic Odyssey which led him m 
turn to chaws in the University of Sydney (1912), 
Liverpool (1915), St Andrew’s (1921), Manchester 
(1922), and London (1928) A long-continued colla- 
boi ation w ith Prof. Perkinw as directed mainly tow-ards 
the solution of oiitstandmg problems in the chemistry 
of alkaloids , and tlie researches of Perkin and Robin- 
son on nareotine, harmine, harmaline, etc , have 
become classical. Prominent among Prof Robinson’s 
mdependent work in this group is a masterly paper, 
published in 1917, detailing possible ways m which 
many of the familiar alkaloidal skeletons may be con- 
ceived to origmate m the plant by means of compara- 
tively simple reactions. The elegant simplicity which 
is a characteristic featui’e of Prof. Robinson’s syuthetac 
work IS illustrated by his production of tropmone 
through the direct interaction of sucemdialdehyde, 
methylamine, and acetone— a veritable ‘test-tube 
reaction ’ which supplanted a laborious synthesis of 
some twenty steps. 

In a senes of later studies, dealing largely with the 
structure and synthesis of other plant products, Prof. 
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reports on Yakedate, Miharatama, and other 
Japanese volcanoes, in which their structures and 
morphological developments w’ere explained m 
detail His last w'ork was one, in collaboration 
with Prof Imamura, on the tilting movement in 
the blocks of the Fuji volcanic zone bordering the 
Japan Sea To seismologists, Prof Yamasaki is 
best known by his valuable memoirs on the 
physiographical relations of the recent Kwanto, 
Tajima, and Tango earthquakes During the last 
year of his life, Yamasaki suffered from lieart 
disease, from which he died on July 26 

We regret to announce the following deaths 

Dr. E W. Allen, chief of the office of experimental 
stations of the U S Department of Agricultui e and 
vice-president in 1920 of Section M of the American 
Association for the Advancement of Science, on No\ 
11, aged sixty-five years. 

Prof. Leonard S Austin, metallurgical engineer 
and chemist, at one time professor in the Michigan 
College of Mines, on Oct 29, aged eighty three jears. 

Mr. William Hewitt, formerly director of technical 
education m Liverpool, who was keenly interested m 
the regional survey work of the University and in 
1922 published a book on the Mirral peninsula, on 
Nov. 27, aged seventy-eight years 

Dr. Frederick Montizambert, C M G , ISO. for- 
merly Director General of Public Health and Samtarjr 
Adviser to the Canadian Government, the doyen of 
the public health service in Canada, on Nov. 3, aged 
eighty-six years 

The Hon Athelstan John Henton Saw, Chancellor 
of the University of Western Australia, on Nov 28, 
aged sixty-one years 


i Views. 

Robinson has made notable advances m the chemistry 
of the anthocyamns and related substances, m 
general, also, his work has thiown much new light on 
the possible mechanisms of plant metabolism In 
another dneetion he has exercised his influence upon 
the development of industrial organic chemistiy in 
Great Britain ; while, among his numerous contribu 
tions to pure theory, specific mention may be made of 
his application of the electronic theory of valency to 
organic chemistry. His highly origmal and distinctive 
work was recognised by the Chemical Society m the 
award to him of the Longstaff Medal m 1927. It is 
fortunate that British organic chemistry, at a critical 
juncture m its development, should be able to provide 
a master of synthesis, endowed with a profound Icnow- 
ledge and command of natural organic products, to 
succeed to this important ‘ key ’ chair at Oxford. 

Very hearty congratulations will be extended to 
Prof. Sydney Howard Vines, emmently distinguished 
m botanical science, who celebrates, on Tuesday next 
—the last day of the year— his eightieth anniversary 
of birth A Londoner, he was educated at private 
schools, graduatmg in due course at Christ’s College, 
Cambridge. Vines enjoyed the privilege of personal 
association with Huxley through the courses of m- 
struction in general biology devised by the latter and 
conducted m the early ’seventies at South Kensmgton. 
When an undergraduate of Christ’s College, he was 
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ofteied an a[)})ointment tlieie as clemoiistiatur ui the 
teaching ot botany, and fultilled ihitv jtnnth ^^Ith 
Thiselton-D} ei and otheis Ot those earlj expeuences 
Prot Vines ha^ lecnrded tlmt it \\a.s a gieat, almost 
oppresbive, honoui to be intiudiited to Huxley as one 
nt his junior assistants ’ Fellow of Chiist s College, 
1876-88. Vines was rnucisitv leader in botam, 
1883-88, following which he was apjiointed Sherardian 
jnofessoi ot botany- in the Cnneisit^ ot Oxtord, re- 
1 11 mg in 1 9 1 9, attei thii t) one 5 ears’ seiw ice He w as 
president ot Section K (Botanv) at the Bradtoid 
meeting ot the British Association in 1900, when he 
ga\e, 111 his addiess, a suinmar} of the position and 
piogress ot botany in the nineteenth centiirv Piot. 
Vines was jnesident of the Linnean Society, 1900-4, 
a teim ot otlice menioiable tor the sanction ot a supple 
mental chartei enabling the election ot women to the 
tellowtehip In 1906 a body of subscribers presented 
his portiait to the Society, painted by the Hon John 
Collier , it hangs in the Society's meeting room at 
Burlmgton House 

An announcement of \ery gieat importance to 
students of ancient man has been made by Prof 
Sergio Sergi, of the Anthropological Institute of the 
University of Rome He has just published m the 
Revista di Antropologia, vol. 28, p. 3, a prelimmary 
note on the skull of a Neanderthal woman discovered 
in a pit or quarry situated m the north eastern out- 
skirts of Rome The pit lies in the valley of the 
Amene, a tributary of the Tiber, and exposes deposits 
of the Quaternary period. Although the culture of 
Neanderthal man— the Mousterian culture— has been 
lound in many parts of Italy— particularly in the 
lower valley of the Amene— hitherto no trace of the 
fossil remains of Neanderthal man has been dis- 
covered. The skull was found embedded m a stratum 
of gravel which is rich m the remains of pleistocene 
mammals, including Ekphas antiquus, Hippopotamus 
major, and Rhinoceros Merch, a fauna indieatmg a 
raid-pleistocene date. The geological evidence pomts 
definitely to the stratum wherein the skull was found, 
which at other places has yielded Mousterian imple- 
ments, as havuig been laid down in the interglacial 
period which preceded the last great glaciation— the 
Riss-Wurm interglacial From the photographs pub- 
lished in Prof Sergio Sergi’s prelimmary note, it can 
be inferred that the Amene skull is almost a duphcate 
of the original Gibraltar skull, with the same cranial 
capacity of about 1200 cc. Anthropologists will 
look forward to the publication of the full account of 
this skull- one of the most complete specimens ever 
found. Prof. Sergio Sergi is the son of the distm- 
guished Nestor of anthropologists. Prof. Giuseppe 
Sergi of Rome 

The National Institute of Industrial Psychology is 
makmg a public appeal for £100,000 to assist in its 
research and educational work. The Institute was 
founded in 1921 as a scientific association, and there- 
fore can make no profits. Much of its work is con- 
cerned with the carrymg out of special mvestigations 
in factories on the many problems that arise m 
connexion with the human side of industry. These 
investigations are paid for by the firms concerned, 
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but if the Institute ■>. sei \ lce^ aie to lie ul the gieatt^t 
^alue the bcientific b.lsl^ ut it^ work murt be mam 
tamed by fmidamental le^eaich. Moreover, there i> 
an ever-mcreabina demand lor the diss;erainatioii of 
the speciahsed knowledge the Institute’', imestigatois 
liaie aequii-ed bi their rebearch and expeneiu-e. 
Such educational w 01 k cannot be made selt-suppnrtinL% 
but unless it is bystematicallv undertaken, much of 
the know lec lire gamed bj the Institute will tail to be 
ot piactieal ^ alne. The Institute has dlread;i ref ei\ ed 
\eiy generoub Mipport tui it', research work tiom the 
I C’ainegie Trustees and the Laura .Spelman Rotkeiellpr 
Memorial, but the time has now come when it nni-t 
make a wider appeal it its eftoits are to be fnuttul 01 
the best results The Institute has made such lapid 
progress smce its inception that there can be little 
doubt that it tulhls a \ery real need m national 
industrial lite, but it is clear that its future progre's 
can onlj be asbured it it has adequate funds for research 
and education 

An appeal for funds is being made on behalt of the 
excavations which are now bemg earned out h\ Mr. 
and Mrs Guy Brunton at Badari in Middle Egjpt 
The excavations m this area were initiated bj the 
British School of Areh£eolog> m Egypt at Qau jii 1922, 
when IMr Brunton was m charge of the expedition. 
Durmg the last two .seasons the expedition, whicli 
since the operations of the School have been witli- 
drawn from Egjqot has been working mdependentlj , 
has brought to light remains of the various pre- 
dynastic cultures, and has discovered the first evi- 
dences of the Tasian civilisation, a culture which 
apparently is the oldest Imown m the Nile Valiev. 
The Badarian and Tasian cultures hav e provided us 
with evidence of agriculture, weaving, and metal 
working at a date long before thebe could have been 
expected. Unfortimately, tomb robbmg is [lar 
ticularly prevalent m the area, and unless immediate 
advantage is taken of the opportunity, scientific in 
vestigation will before long be impossible. Up to the 
present, the expedition has had little support and the 
expenses have been met privately. As it is not 
possible to carry on the w’ork indefinitely without 
assistance, an appeal is now made for subscriptions. 
The expedition works under the auspices of the British 
Museum, which receives the greater part of the objeeta 
found m so far as these are not retamed for the Cairo 
Museum by the Egyptian authorities. Subscnptions 
should be sent to the Director of the British Museum. 

The more detailed reports of Col. and Mrs. Lmd- 
bergh’s arch»ological survey by air in the wnith- 
west United States and Maya area of Central America, 
which have now been issued by the Carnegie Insti- 
tution of Washington, suggest that this instrument 
of research, which has provetl its value m the archseo- 
logy of Bntam and the Ohl World generally, is likely 
to be of even greater assistance to American archaeo- 
logists. Two reconnaissance were made by the 
Lmdberghs with the co-operation of the Pan- 
American Airways and the Carnegie Institution In 
the flrat, several days were spent m flights from the 
well-known archeeological site of Pecos, New Mexico, 
as base. More than a hundred photographs were taken. 
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and \^hile fl>mg over the Canon de Chellj, se\eral 
hundred miles from Pecos, a number of small rums 
were discovered whicli, though not far distant from 
one of the archieologists’ camps, had not previously 
been found, or apparently ever visited by a white man 
On the second expedition, Behze was made the base, 
and m flights extending over four days the prmcipal 
Maya sites were visited, some hundreds of miles of 
impenetrable forest were traversed, and at least four 
entirely new and unvisited Maya cities were discovered. 

Ebom these two reconnaissances by air it is evident 
that the employment of the aeroplane holds out ad- 
vantages of the greatest moment to American archaeo- 
logists. It aflords a means of rapid transport— trans- 
port bemg one of the gi-eatest difficulties of the 
archaeological explorer, especially in the tropical forest 
of Mexico. The journey from Tikal to Uaxactun, 
usually a long day’s journey by mule train, was ac- 
complished m SIX mmutes. Further, it can pass over 
forests practically impenetrable on foot, thus leadmg 
to new discoveries and transporting workers to those 
sites which cannot or at any rate have not yet been 
reached. Lastly, it will make possible a survey and 
accurate map, not only of the rums themselves, but 
also of the surrounding geographical features which 
cannot now be observed from the ground. These 
latter, it need scarcely be pomted out, are of vital 
import m the attempt which American archaeologists 
are now makmg to reconstruct the social and economic 
life of the earlier cultures of the region. 

The most remarkable rams m the British Isles 
durmg the past forty years were dealt with by Dr J 
Glasspoole m a paper entitled “ The Areas Covered by 
Intense and Widespread Falls of Rain ”, read at the 
Institution of Civil Engineers on Dec. 1 7 The engmeer 
dealmg with toivn drainage is concerned mainly with 
intense rams of at most a few hours’ duration, while 
m the case of large catchment areas prolonged rams 
lasting, with breaks, as long as a week are likely to be 
more disastrous. Three variables, therefore, have to 
be dealt with, namely, rainfall quantities, the duration 
of rainfall, and the areas covered by these rams. The 
heaviest orographical rams spend their force on the 
mountains, givmg little rain in the adjacent low-lying 
regions Cyclonic rams are not so restricted, and the 
whole of a catchment area may be equally affected. 
Both tyqies are generally sustained rather than m- 
teiise. Intense rams m the British Isles are confined 
especially to England, more particularly central, 
southern, and eastern districts. Further, more mtense 
rams have occurred m London than m any other region 
of similar size. They are typically thundei-storm rams 
of five hours’ duration or less, long sustained falls 
bemg relatively rare there. Little mformation is 
available concemmg the areas covered by intense falls 
of one hour or less In such cases it seems more hkely 
that detenmnations could be obtained from the 
measurements of the discharge from small areas than 
from tihe records of ram-gauges. 

The attention of all aystematists is invited to an 
appeal by Dr. Handlirsch {Zool. Anz., 84, p. 85 ; 1929) 
against the excessive splitting of systematic groups. 
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As he rightly says, Systematik is and must remain the 
backbone of zoology, but it is an exacting study which 
IS apt to absorb the whole energy of the sj stematist 
and to leave him little time, or perhaps inclination, to 
look around him at his fellow workers in zoology. It 
IS often not realised that the excessive splitting of 
genera and species leads, as Handlirsch points out, to 
the obliteration of clues to phylogeny, and makes 
systematics more and more a study of its own, confined 
to a narrow professional class. He gives examples 
among insects of the splitting of genera, and others 
could be found in every group. One might say that 
one ceases to be able to see the wood for the trees As 
a matter of practical convenience, there is much to be 
said for the reduction of large genera to more manage- 
able dimensions, but phylogeny is best expressed by 
retainmg the original name and separating subgenera 
withm it. The indefinite multiplication of names has 
mtroduced immense difficulties, not least of which is 
the application to them of nomenclatural rules. 
Handlirsch gives the example of the gorilla, orang, 
and chimpanzee. If these are separated as genera, 
there arises dispute as to which should retain the name 
Simn. Would it not be better if all were included in 
the old genus and distinguished when necessary as 
subgenera ? 

The Report of the Industrial Fellowships of the 
Mellon Institute at Pittsburg University for 1928-29 
relates to the eighteenth year of the working of 
the late Prof. Kennedy Duncan’s foundation On 
Feb. 28, 1929, there were 62 Industrial Fellowships 
in operation, employing 145 research specialists and 
assistants, and about £160,000 was paid during 
1928-29 by the fellowship donors in support of re- 
searches m the Institute. These statistics furnish 
eloquent evidence of the permanent success of the 
scheme A recent development has been the establish- 
ment of a pure research department, but judging from 
the investigations in progress in this department, many 
of which are medical and pharmacological, its name 
does not appear to be specially appropriate. The 
Report gives a schedule of the researches in operation 
during the year, with names of the fellows and their 
assistants. In addition to the Report, we acknowledge 
with thanks receipt of the pamphlet containing the 
list of books and bulletins, journal contributions, and 
patents by members of the Institute during the year 
1928, copies of which are available for chemists, 
librarians, and teachers. 

The speed of transport by road has enormously 
mcreased during the last few years. A similar speeding 
up of electric express trains is now noticeable abroad. 
In the Bulletin Oerlikon for November, there is a 
description of four locomotives for the Pans-Lyons- 
Mediterranean Railway (P.L M.) which have just been 
completed. The most noticeable characteristic is that 
the maximum speed has now been mcreased to 80 7 
miles per hour. The first of these locomotives was put 
mto service at the end of June on the Mont Cenis Ime. 
These locomotives have the highest output of any yet 
built, bemg rated at 5400 horse power. The loco- 
motives are no less than 78 feet long, have 18 wheels, 
and weigh 156 tons. They are capable of givmg a 
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total tractive effort at the wheel rims of 40,000 pounds 
weight. The body of the locomotive is mounted on 
two bogies, each having three driving axles with 
corresponding twm motors There are thus twelve 
motois on a locomotive, and they can be grouped 
together in various ways so that a large number of 
economical running speeds can be obtamed The 
closed-off driver’s cabs at each end are connected 
together by two lateral gangways The sides and 
roof of the central compartment which contams the 
electrical apparatus can be detached for mspection 
when necessary. All the parts of the equipment which 
are not dangerous to handle are arranged along one 
of the gangways. All the high-tension switch gear is 
mounted along the other gangway and is unprotected 
as the entrance doors to it can only be opened when 
the current collectors are lowered and the mam 
STOtch IS open. The current is collected from the 
overhead line by two pantograph collectors and is 
returned to the third rail by means of four contact 
shoes on each side of the locomotive. 

With the issue of the December number Ardiquxty 
completes its third year of publication This is an 
acluevement upon which we offer the editor our hearty 
congratulations. Those who have any conception of 
the difficulties which beset the production and pub- 
lication of a periodical which, while being popular m 
the best sense of the term, mamtains a high scientific 
standard as well as a topical interest m its articles, 
will appreciate the courage which was required to 
start it and the indefatigable energy which has been 
necessary, not merely to mamtain the initial aim, but 
even to go beyond it. In his mtroductory remarks to 
the December number, the editor points out that the 
very success of his publication constitutes its danger, 
as it has now come to be looked upon as established, 
though this is far from bemg the case. The contents 
for December strongly reinforce the editor’s plea for 
further support from the public. They all deal m an 
authoritative, but not too technical, manner with 
matters which are more or less to the fore in archaeo- 
logy at the moment, and, above all, they are fully 
illustrated. The editor himself, m an article en- 
titled “ Woodbury ”, describes two photographs which 
“ represent the cuhmnating pomt of archseologieal air- 
photography ” ; Miss Caton-Thompson gives the 
first illustrated account of her excavations at Zimbabwe 
to be pubhshed m England ; Dr. Oscar Reuther here 
makes the first report on the German excavations at 
Ctesiphon, which are opening up a new world ; and 
Mr. G. Brunton describes the Badarian and Tasian 
civilisations — the most ancient civihsations of Egypt. 
These are some only of the contents of an excellent 
number, m which the news items are not the least 
entertainmg and informative feature. 

The second meeting of Australian physicists, 
organised by members of the Institute of Physios, was 
held m Melbourne on Aug. 20-23 ; fifty delegates from 
all parts of the Commonwealth attended. The 
meetmg was clouded by the sudden death, just before, 
of two of the most prominent personalities at the 
previous Conference at Canberrar— -Dr. Bieler, of the 
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s Imperial Geophysical Experimental Survey, and Dr, 
1 Duffield, Director of the Commonwealth Solar Obser- 
1 vatorjx There was a liberal and varied programme 
a of papers. A discussion on seismic prospecting nas 
i opened by Prof A 0. Rankme, whose short stay in 
f Australia happily included the tmie arranged for' the 
3 meetmg. A prehmmaiy account was given by Major 
1 Booth and Mr R L. Aston of the progress of experi- 

l ments m New South Wales on the possibilities of the 
3 seismic method, which had been included in the scope 
1 of the geophysical survey at the suggestion of the 
1 Canberra meetmg. Dr. N B. Lewis spoke on work 
3 with the gravity balance, and a preliminarj’ de^crip- 
3 tion of a gravity balance of new design was gn en by 
I Prof T. H Laby Prof. Kerr Grant, of Adelaide, 
I described an improved tjT)e of Kater pendulum, m 
I which the planes on which the pendulum swings are 
5 spaced by an end rod of Johannsen tj’pe. Astro- 
5 nomical contributions were made by the Melbourne 
; and Mt Stromlo Observatories, and meteorological 
papers from the Carnegie Institution Magnetic Ob- 
servatory at Watheroo (W.A ) were read. Papers on 
^ X-rays, ionic mobility, heat, were given by the Uni- 
^ versity of Melbourne, Natural Philosophy Department, 

[ and some papers on various phases of wave mechamcs 
by Mr. H. S. W. Massey. Mr. A. H. Turner, 

■ recently appomted physicist m charge of the Com- 
^ monwealth Radium Laboratory, descnbed arrange- 
* ments made for the safe housing of ten grams of 
radium, and gave an account of accurate methods of 
measurmg quantity Mr, Z. A, Merfield descnbed 
some modifications carried out, with Sir Thomas Lyle, 
of the Grayson ruhng machme. 

An article on electrification m Russia, by Dr Segal, 
which appears m the Electrical Eeview for Dec. 13, 
illustrates the ambitious programme of construction 
and extension which has been undertaken by the 
U.S.S.R. It is a continuation of the onginal programme 
mitiated m 1920, which provided that by the year 
1933 there would be 39 regional power stations 
workmg. This has now been increased to 48, having 
a total capacity of about three milhon kilowatts. It 
IS contemplated that by 1934 the total capacity will 
exceed four and a half million kilowatts. The 
government considers that the progress of industry 
necessitates the acceleration of the oonstnio^cm of 
these stations. It has been decided to build a station 
on the Lukh river near peat bogs, so thM the peat 
can be utilised as fuel The power will be tnuuBnrtted 
by high-tension lines to Nkhni -Novgorod, whue a 
large motor-car factory, capable of prodiMung 120,000 
cars a year, is being constructed. The Chiatura 
manganese mines in Transcaucasia and sections of 
the Transcaucasian railway will be served by a laige 
hydro-electno power station. In Leningrki thim 
thermal stations are to be constructed in 1930. At 
present, one of the municipal stations is being ex- 
tfflided. Leningrad will also be served by the huge 
Swir 180,000 kilowatt power station, the period of 
construction of which has been shortenetl. It is 
satisfactory to find that the increase in the electricity 
output is greater even than the increase in the numbwr 
of stations under construction. The capital mvestid 
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m the&e undertakings during the current >ear is 
seventy million pounds. 

At the recent meeting of the British Association in 
South Africa, the general committee, learning with 
great regret that Dr. F. E. Smith would find it 
necessary to vacate the office of general secretary 
during the present winter, empowered the Council 
to appomt an acting general secretary during the 
period between the present month and the meetup 
of the Association at Bristol next year The Council 
has now appomted Prof. F. J. M. Stratton, professor 
of astrophysics in the University of Cambridge, to 
this office. 

Special free facilities are being offered at the 
cinema m the Imperial Institute, South Kensmgton, 
S.W.7, where an interesting programme of films of 
historical and general interest has been arranged for 
the Christmas hohdays. The programme mcludes 
“The Epic of Everest”, the official film of the 
Everest Expedition (Dec. 22-28), “Outposts of 
Empire ”, Hong-Kong, Palestine, Gibraltar, Malta, 
Fiji (Dec. 29-Jan 1) ; “ With Captain Scott m the 
Antarctic ”, the official kmematograph record made 
by Herbert Pontmg of the story of Capt. Scott’s 
immortal journey to the South Pole (Jan 2-Jan. 4) ; 
“Palaver”, a film depicting the life of a district 
officer in Nigeria, in which the native parts are 
played by the Aura and Angas tubes (Jan. 5- 
Jan. 11), “ The History of Electricity ” ; “The 
Making of a Lead Pencil ” ; and “ Denizens of the 


Garden”(Jan 19-22). There are tour sessions daily, at 
10.15 AM, 11 35 AM, 2 15p.m ,and3 35pm ,and"tno 
performances on Sundays at 2 45 p.m and 4 15pm 

By courtesy of the president and council of the 
Linnean Society, a general meeting of British botanists 
will be held at the Society’s rooms, Burlington House, 
Piccadilly, W 1, at 3 p m. on Jan. 10, when the chair 
man of the executive committee of the Fifth Inter 
national Botanical Congress, to be held at Cambridge 
on Aug. 16-23 next, will report the progress made in 
orgamsmg the Congress. All interested m the matter 
are invited to attend 

Two volumes from “ The Thinkers’ Library ”, 
published by Messrs Watts and Co. at Is net each, 
have reached us One is “ A Short History of the 
World ”, by H G Wells (pp x +310), and the other 
is “ On Liberty ”, by John Stuart Mill (pp. xiii + 144) 
No ‘ Thmker ’ should live in one little truth-tight 
compartment, studying the Arachnidaj, for example, 
imtil he behaves bke a spider. To keep m perspective 
one needs a more general outlook, and works of refer- 
ence are not so portable that one can take an en 
cyclopaedia to a dentist’s waiting-room for temporary 
refreshment. So we have this little library, with 
Rodm’s Le. Pensem for its badge. Mr. Wells’s 
“ History ” is a httle disconcerting when we read that 
Solomon’s Temple could be put inside a parish church. 
In any event, as a master of the art of synopsis, he 
has not been equalled by any writer in the English 
language. 


Our Astronomical Column. 


Naked -eye Sunspot.— The prevalence of mist or 
fog at the time of a large sunspot usually results m the 
discovery of such a spot by a number of people previ- 
ously unaware of its appearance, or of the frequency of 
large spots at times of maxima of the 11 -year solar 
cycle. The large spot which crossed the disc on Dec. 
10-22 is a case m pomt. The big circular spot (area 
1000 millionths of the hemisphere), together witlf its 
cluster of followers, constitutes one of the largest 
groups of 1929, but it is only about two thirds the size 
of the largest groups of the present cycle. The meri- 
dian (long. 345°) passing through the centre of the 

S shows considerable disturbance; there is a 
spot 111 lat. 20° N. , a small group in lat. 13° N. ; 
whilst a long stream (area about 900 millionths) lies in 
lat. 3° S The Greenwich magnetograph traces for 
Dec 1 6 are disturbed, the range lu declination amount- 
ing to 35' between IS*' and 20*'. The table below fol- 
lows from that which appeared in our issue of Dec. 7, 

p. 888. 

No Date on Disc. latitude. 

17 Dec. 10-22 Dec, 16 6 e^N. 1500 

18 Dec. 10-22 Dec. 16 7 3°S 900 

Motions of the Planetary Nebulae — Prof. C. D. 
Pemne discusses the nature and motion of the 
planetary nebulae m Astr. Nach., No 5670. He uses 
the photographs of the objects and their spectra 
obtamed at the Lick Observatory by Prof. Campbell, 
aSKBted by Drs. Moore, Wright, and Clurtis. He 
thinks that internal motion, both of a radial and a 
rotational character, is the key to many of the 
anomalies noted by them. Some of the nebulae are 
concluded to be expanding and some contracting. 
The latter appear to have a harder and more deWte 
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outlme The assumption that most of the shift of 
the spectral lines arises from internal motion gets rid 
of the puzzle presented by the high radial velocities 
of these objects , if the motion is mtemal the system 
as a whole may not have a high velocity with respect 
to the galactic system. 

A graph is given of radial velocities grouped in 
rektion to the angular diameter of the nebulae. The 
velocities are found to vary inversely as the fourth 
root of the diameters. This law is taken as strong 
confirmation of the conclusion that the velocities are 
mtemal, for such a relation is then explicable on 
OTavitational grounds, but no reason can be imagined 
for the velocities of the systems in space following 
such a law. 

Prof. Perrine adopts as the most plausible hypothesis 
the view that the planetary nebulae are the results of 
former outbursts of novae, and that they have now 
attained an approximately stable condition. 

Reported New Comet . — Harvard Announcement 
Card No 100 states that Mr. E. F. Carpenter found 
on Nov. 12 an image of a comet on a plate that he had 
exposed at Tucson, Arizona, Nov. 2-280 U.T., R.A. 
2h26m2B,N.Deol 20° 8' 57", daily motion +14^, -5', 
magmtude, 16 ; length of tail, 30". The direction of 
the motion was verified by the fact that the seeing 
was deteriorating during the exposure, and one end 
of the trail was famter than the other. Dr. C. H. 
Smiley has deduced that the node is probably in the 
neighbourhood of 240° and the inchnation small. 

Mr. Carpenter has found another cometary image, 
also of magnitude 16, on a plate exposed by Mr P. C. 
Keenan on June 17-240 U.T , 1928, R A. IS*! 3“ 67s, 
N Deol 2° 2', daily motion 6-2s, 0-2' either E.N. or 
W.S {Publ, Astr. Soc. Pacific, Oct 1929). 
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Social Organisation in Africa.— Di Thurnwald con- 
cludes his sui’vey of Atricaii social systems in Africa 
for October The highest torms oi social organisation 
m Africa are found in a■^'^oclatlon with cattle and 
cultivation of the soil Many crafts are practised in 
the home tor the benefit ot the tamily yome callings 
are the monopoly ot certain clans "Clans may either 
be equal or socially graded, while there is also grada- 
tion within the clan In the larger units under a 
central authority the most diverse groups may exist 
side by side Generally, the tribes which ai e engaged 
directly in procuring the means of existence aie the 
most primitive The higher oiganisation is based on 
the association of dift'erent tribes each specialismg in 
an occupation. By this association, however, each 
tribe becomes more exclusive, as their livelihood 
depends more and more on the exchange of their 
products Among tribes such as the herdsmen of 
East Africa, a graded society is directed by sacred 
prmees, society b^emg stratified upon agricultural elans 
and hunters Among the herdsmen-fanners of South 
Africa, cattle-keeping is still the dominant factor 
In the Sudan and West Africa the organisation is that 
of a stratified peasant-pastoral with three grades of 
freemen, dependents, and slaves. The final form to 
be distmguished is that of the net-like state umtmg 
various races under a kmg — a type of state internally 
associated with sacred rites such as that of Abyssima 
and Kaffa, with an anstocracy derived from cattle and 
horse herdsmen, great families with slaves, the use 
of the plough and professional craftsmen of various 
kmds, who are also recruited from abongmal rulers 
and mimigrants 

Sumeria and Oceania — Dr P. Rivet, following up 
Ins previous studies of the Oceanic group of languages 
m which he sought to show the influence the peoples 
of the Pacific had exercised on the Mediterranean and 
African worlds, now endeavours to trace a connexion 
between the Oceanic lan^ages and Sumerian. He 
has published as No 24 of the Gollectim Linguistique 
of La SocK^te de Lmguistique de Pans, a vocabulary 
which gives his identi&ations in Sumerian, Melanesian, 
Pjilynesian, Australian, Tasmanian, Indonesian, Mon- 
Khmer, Munda, etc. The work is entirely lexico- 
graphical and grammatical affinities have not yet been 
explored The difficulty in the comparison of Sumerian 
and Oceanic vocabularies lies m the fact that the 
former are abstract, while the latter are concrete 
There are also certain phonetic changes. Sumerian, 
for example, does not show the tendency to nasalisa- 
tion which appears in the Oceanic languages, and 
especially Australian. There are many examples of 
borrowing between Munda and Sumerian which are 
explamed as due to commercial relations between 
Euphrates and Indus three thousand years before our 
era. A certain number of roots common to the 
Sumerian and the Oceamc group also appear m Indo- 
European and Semitic. This is also due to borrowing. 
The hypothesis which is put forward m explanation 
IS that there was a single Imgmstic family of which 
the centre of dispersal was south or south-eastern 
Asia, and this spread by stages from Japan, as shown 
by Ainu aflSmties, to Tasmania, and from the Mediter- 
ranean and Africa to America. This takes us back 
beyond the age of bronze, which at present bounds 
our knowledge of the Indo-European tongues, to a 
much earlier period five thousand years before our 
era, and to, at least, the neolithic age. The vocabulary 
remamed stable in remarkable degree throughout this 
long period. 
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, Increase of Elk m Sweden —The Euiopean elk i» 
I btiietly protected in Sweden, where the open season 
for shootmg is restricted to four dajs The result has 
been a rapid increase in numbers, so that during the 
four days’ shootmg this autimm, some 3500 animals 
were killerl. against 3700 last > ear {Daily Science i'eus 
Bull , issued by Science Service, Washington, DC.l 
While sportsmen and naturalists rejoice at the’chance 
in status of the elk, farmers and foresters are less 
favourably disposed to protection Inereasmg numbers 
mid competition for food ha\e made the aiiimab. 
formerly shy and elusive, extremely bold and occasion- 
ally ferocious In certain parts ot Sweden thev ha\e 
damaged crops and joung trees, and m places not 
only have they refused to budge from fields and 
gardens when called upon, but also have actualh 
attacked fanners protecting their own crops. 

White-sided Dolphin in Scottish Waters.— Formeiiv 
the general opinion was that this species was rare lii 
British seas. Records of strandings collected by Sir 
Sidney Harmer, however, indicated almost annual 
occurrences, and the observations of Charles Oldham 
durmg the last few years suggest that it is present in 
schools of considerable size (Scottish Naturalist, 1929, 
p. 133) Its range in place here would appear to 
centre about the northern North Sea, and the records 
are confined to the spring and summer months, so 
that this may be another example of a temporarj’ 
influx from the Atlantic Ocean. It ought to be 
[ added, however, that a young specimen, received 
at the Royal Scottish Museum, was caught m the 
latitude of Buchan Ness about mid-November of this 
year. 

Hay Rations for Dairy Cows.— The importance of 
makmg the best use of hay in the feeding of dairy 
cows is the subject of an article by R. Bontflour m the 
Journal oj the Ministry of Agriculture, vol. 36, p. 707. 
A system of rationing is strongly advocated, and the 
economy, which will be of particular importance to 
the farmer m view of the shortage of supplies during 
the present winter, is convmcmgly shown to be of 
real benefit to the cow and to mcrease her yield of 
milk The nutritional properties of hay vary con- 
siderably, a poor sample havmg only half the value of 
one of good quahty. To obtain the best type of hay, 
early cutting is important, weathered hay if cut early 
bemg preferable to that got m under gora conditions 
but cut late. Twenty pounds of hay a day is taken as 
the standard requirement for the mainta^oe of the 
average cow and for the sake of those whose supplies 
are insufficient to meet their needs, and who mu^ use 
supplementary feeding stufs, the equivalent ration of 
various substitutes are given. Of these sugar beet 
pulp and brewer’s wet grams are specially re^. 
mended if purchase is necesmry. However, it w 
pointed out that aupplementary feeding may often be 
avoided if the hay is rationed and a ;^ure dressed 
with a hundredwdght an acre of sulphate of ammonia 
in late January to secure wi early bite. A cow allowed 
unlimited hay will consume more than she can digesl,, 
and a wastage of so much as one ton of hay per eojr 
per wmter may be accounted for in this wa^. It Is 
equally important to ration hay fed in mipmeUm 
with concentrates or roots, for these may actudlly 
increase the cows’ appetite for hay «tid decrease of 
milk yieldl will result from indigestion. As a con- 
clusion a true story is related in which a prize for the 
higher milk yield was obtmaed by surrej^itioualy 
giving the opponent’s covm an extra feed of hay. 
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Marine Hydrozoa of the Faroes.—Dr. P L Kramp [ 
gives a summary of all kno'tvn hydroids from the Faroe 
plateau proper and the Faroe Bank in his Marine 
Hydrozoa ” (Zoology of the Faroes, Pedersens, Copen- 
hagen, 1929). The recent investigations of 1925-27 
have brought up considerable material which has, 
however, only added si\ species to the number previ- 
ously known Fifty -nine species are now known from 
the Faroe plateau" proper, inside the 200 m Ime. 
Three more species are added from the Faroe Bank. 
Some of the remarks on the distiibution of the species 
are very interesting, for example, the capricious 
habit of Clava squamaia, which occurs m some places 
abundantlj’ and is absent from others which appear 
to afford exaetlv similar conditions, and Dimviena 
pimila, which onl.\ occurs when Ascophyllum is 
present, although it may grow also on certain species 
of Fucm Maps and tables are given showmg the 
distribution of the more important species found on 
the Faroe plateau, almost all of which occur on the 
British, Noiwegian, or southern and western Ice- 
landic coasts, and many being common to the Medi- 
terranean and South European coasts The evidence 
seems to show’ that the hydroid fauna of the Faroes 
is chieflj made up of species which have their mam 
area of distribution in the more southerly regions, 
although there are arctic and boreal forms The 
author explains that this is due to transportation by 
free swimming medusae or of hydroids to floating 
objects, or that the polyjis can live m deeper water, 
so that the sub maime iidges enable them to reach 
the Faroe plateau either from the north or from the 
south, and that in no case need we take into con- 
sideration the possibility of the survival from a time 
when the islands w’ere more closely connected with 
other countries. 

Non-NucIeat«d Blastospheres of a Spider.—Dr. E 
Warren (Anmk Natal Mus , vol. 6 , 1929) descnbes 
the incipient development of the eggs of three spiders 
{Polystes naiahus) which were unable to produce eggs 
capable of full development In one spider (D) the 
eggs were eertamly, and in another (C) probably, un- 
fertilised , in the third spider { Q) the condition was 
doubtful. About 80 per cent of the eggs of spiders D 
and C shrivelled and died on the second day after 
laying— due to lack of resistance to desiccation — ^but 
the sur\ iving eggs resisted desiccation m the normal 
manner In the eggs of D no trace of foimation of 
polar bodies could be detected, but a normal fertilisa 
tion membrane was formed m the eggs of all three 
spiders. The eggs of D underwent a certain pro- 
gressue development; those of G exhibited at the 
time of laying a variable amount of development 
which progressed little further, the eggs of Q appeared 
normal when laid and the central nucleus underwent 
mitosis, but there was complete inability to form a 
normal embryo In the eggs of C and D no trace of 
mitosis was found. The cy toplasm of all three lots of 
eggs exhibited a marked actuity, numerous well- 
defined bodies being produced wdiich looked like cells 
except that they had no distinguishable nuclei 
These bodies formed a perfect blastosphere—without 
a single nucleus being foimd in the epithelium— which 
flattened at one pole and produced by the prohfera- 
tion of the non-uueleated masses a ventral plate. 

In the eggs of nerve ganglia were formed m a 
totally undifferentiated plasmodmm. 

New Varieties of Hops, —The twelfth report by Prof. 

E. S. Salmon, on the tnals m 1928 of 102 new and 
commercial varieties of hops {Journal of the Institute 
of Brewing i 36, 523 , 1929), is of special interest in 
that those plants, origmally raised m or selected from 
the Experimental Hop Garden at Wye College, are 
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now sufficiently established at East Mailing Research 
Station for their distinctive cliaracteristics to be 
ascertamed. The most outstanding features are the 
high yields of 20 ewt. or more to the acre obtamed 
from 23 of the hops, and the high preservative 
qualities of certain of the new varieties In par. 
tieular, two of the latter gave values 1 52 and 1 '21 
per cent higher than that of the best hop obtainable 
m 1928, and there seems good grounds for believing 
that hops equal or superior m preservative value and 
flavour to the best American hops will be available 
for cultivation in England. In this connexion it is 
reassurmg to learn that variety rather than soil or 
chmate determmes the brewing value of a hop. 
Investigations on the incidence of mosaic disease, 
which was high m 1928 though lower than in 1927, 
have shown that though many of the new varieties 
are themselves immune, they may act as ‘ carriers ’ 
of the virus, and so transmit the disease Though 
this transmission has at present been demonstrated 
only by grafting, it is clear that it may take place 
rapidly in hop gardens by other means, and a number 
of formeily puzzlmg eases are thereby explained A 
list of susceptible vaiieties is given. Observations of 
downy mildew confirmed the experience of previous 
years, namely, that a variety though severely attacked 
on its hmes may be resistant on its cones, and con- 
versely that severe attacks on the cones may occur 
while the bme remains healthy. 

Bibliography of Tides — bibliography of tides for 
the years 1910-27 has been compiled by Prof. J, 
Proudman and published as Bulletin No 12 of Section 
d’Oceanographie, Union G 6 od 6 sique et G^ophysique 
Internationale. The entries are chronologicaUy ar- 
ranged imder ten headings. Only publications m a 
Latin or Teutonic language are included. Pubhca- 
tions on the utilisation of tidal energy and ephemeral 
tide tables have been excluded. 

New Zealand Earthquake of June 17 , 1929 — Two 
prehimnary reports on this interesting earthquake 
have recently been published, one by Messrs. H. T. 
Ferrar and L. I Grange, the other by Mr H. E. Fyfe 
(JV Z Jour, of Sci, and Tech., vol. 11, pp. 185-191, 
192-197, 1929). The mam centre of the earthquake 
appears to have been situated on the White Creek 
fault, which crosses the Buller River seven miles to 
the west of Murchison The re-levellmg of the district 
by the Pubhc Works Department shows that the 
country on the east side of the fault has been uplifted. 
At a distance of nine miles from it, there is no appreci- 
able change of level, but towards the fault the change 
mcreases though with some oscillations At the fault, 
the east side has been raised 14 ft. 9 in., but, about 
650 yards to the east of the fault, the uplift is 16 ft. 

1 m. The course of the fault is marked by shattered 
ground and disturbed vegetation , trees lean over at 
all angles or are uprooted and split The block on 
the west side of the fault has not yet been re-levelled. 

Spectra of Xenon and Arsenic. — The November 
number of the Journal of Research, published by the 
Bureau of Standards at Washmgton, contams papers 
by W. F. Meggers, T. L. de Brum, and C J. Humph- 
reys, on the arc spectra of xenon and of arsenic, both 
of which had been previously only mcompletely 
described Xenon has been studied m special detail, 
and is hkely to furnish lines which are even better 
smted for standards of wave-length than those of 
krypton The majority of the lines lymg between 
3000 A. and 10,000 A which have been measured- 
three hundred odd— have been fitted mto a term 
scheme generally similar to those already known for 
the lighter mert gases, but there are oertam differences 
consequent on the high atomic number of xenon which 
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will almost certainty be found to an even greater 
extent in the speetrimi of radium emanation, which 
IS now under investigation The analysis of the 
arsenic spectrum is less complete, and has been 
extended so far only to the mlra-ied and ultra-\nolet 
hues, new lines which ha^ e been found in the visible 
region not bemg included These papers ha\e been 
made \ery readable bv the inclusion of histones of 
the older work on the elements in question, and 
contam good large-scale reproductions ot the spectra 

Structural Stresses — The Engineering Experi- 
mental Station of the University of Illinois has for 
some time been determining the stresses in structures 
of forms too complicated to admit of mathematical 
treatment by means of tests on models made of 
‘ pottery plaster which is plaster of Paris with an 
addition w'hich delays its settmg. Bulletm No 195 
of the Station contains an account of the tests of 
beams of circular, rectangular, triangular, and H 
section bent into U shape, carried out by Profs. 
F. B. Seely and R. V James. In the first instance 
the legs of the U were forced together until the beam 
broke at the bend, then the two straight lengths were 
supported at the ends and loaded m the middle until 
the beam agam broke. The results obtamed show 
that the plaster model gives trustworthy information 
as to the maximum stress a structure will stand if five 
to ten tests are made and the mean taken. The H 
section beams broke at the abrupt change of section 
unless provided with a fillet of at least | mch radius. 

Preparation of Telluric Acid.—Severalmethodsof oxi- 
dising telluniun or its dioxide to telluric acid have been 
described A new one is given by Mathers and Bradbury 
m the November number of the Journal of the Ameri- 
can Chemical Society. Tellurium dioxide is mixed with 
five equivalents of calciiun hydroxide and heated at 
975° for one hour exposed to air. Complete oxidation 
was very nearly attained The percentage of oxida- 
tion was smaller at lower temperatures or with less 
calcium hydroxide. The calcium tellurate was treated 
with an excess of concentrated nitric acid, whereby 
soluble calcium nitrate and insoluble tellunc acid were 
formed This teUunc acid, after filtration or decanta- 
tion, was dissolved in water and crystallised until pure. 

Enantiomorphism in Organic Compounds —The 
October number of the Journal of the Chemical Society 
contains an important paper by John Read, I. G. M 
Campbell, and T. V. Barker, on the optically active 
diphenylhydroxyethylamines and isohydrobenzoms. 
The authors discovered that crystals of pure d- and 
Z-isohydrobenzoin, when deposited from ethyl acetate, 
exhibit charactenstic heimhedral facets ; when chloro- 
form is used as solvent, however, the distinctive facets 
are not developed Pure dH-isohydrobenzom, when 
crystallised from ethyl acetate, separates as a con- 
glomerate of enantiomorphously related crystals, com- 
posed of d- and f-isohydrobenzoin respectively , but 
the crystals deposited from chloroform are morpho- 
logically mdistmguishable from one another so far as 
plane faces are concerned The latter crystals, how- 
ever, have been shown by polarimetrio observation to 
be also of two kmds, consistmg again of the pure d- 
and I- forms ; moreover, despite the absence of plane 
hemihedral facets, the two sorts of crystals can be 
segregated through the circumstance that either the 
nght or the left side of each crystal displays a marked 
tendency to degenerate mto curved boundaries. This 
diagnosis by of curved surfaces is entirely novel, 
and is of great mterest m connexion with the so-called 
‘ Pasteur principle namely, the establishment of 
molecular enantiomorphism from a study of crystal 
form. The authors pomt out that this principle 
cannot be accepted as generally true, for there is I 
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nothmgm the undoubted enantiomorphism ot htrueture 
oi d- and Z-isohydroben/om crystals which eatesoncally 
demands plane-faced bnundaiies, still le>s facets, lu- 
dicatmg right- or left handedness. At the present 
time, the only question which can be raised is that 
of tlie frequency with ivhich enantiomorphism of struc- 
tuie unfolds itself on the siu’face. Eiiaiitiornorplious 
hermhednsm among organic compounds is a good 
deal rarer than is commonly supposed, since in many 
cases it stands revealed only after repeated attempts 
at cnstallisation, possibly with changes of sohent. 

Hydraulic Pneumatic Engineering —The Journal 
of the Royal Society of Arts for Nov 29, 1929, coutaina 
a paper by Mr J 0 Bovmg on new (le\ elopments in 
hydraulic pneumatic engineering, m which particulars 
are given of many mtere&tmg applications of h;\ drauto- 
mats in which falling water is used tor compressing 
or larefjmg air and for raising water ISimple form* 
of hydraulic air compressors ha\e been built for 
centuries in the Vosges and Pyrenees for proMding 
air for forges and the air hit pump is in common use 
Research work, however, has led to great improve- 
ments 111 such apparatus and many installations are 
now m use for iriigation and other purposes One 
compressor plant described is at Alston, Cumberland, 
where there is an available head of 180 feet The 
fallmg water is led to a steel separator tank about 
400 feet below the top of the intake pipe in an old 
mme shaft from whence it agam rises to a tail-race. 
The entramed air becomes compressed to about 90 
lb. per sq. m and is used for drillmg, etc A typical 
plant lifting water from a drainage canal is tliat at 
Bambanwala on the Upper Chenab Canal, Punjab, 
where a sj’phon rarefier works ui oonjimction with a 
contmuous vacuum hfter which drams the town of 
Bambanwala Other mstallations described were 
those on the Rio Ebro m Spam, and at a tm mine m 
Nigeria. “ There is ”, said Mr. Bovung, “ a wide field 
for applying the ideas to other uses, not yet fully 
explored.” 

Alternating Current Potentiometers — Dr. C. V. 
Drysdale read a paper to the Institution of Electrical 
Engmeers on Dec, 6, giving an historical account of 
the evolution of the a c. potentiometer and describing 
some of its many practical applications. He pomted 
out that no department of electrical testing involves 
such difficulties and such costly equipment as that of 
accurate ae. measurements Most of the instru- 
ments suitable for these measurements have a very 
limited range, owmg to the fact that their deflections 
obey a square law. The ranges to be co\er8d vary 
from a few millivolts to hundreds of thousands of 
volts and from milbamperes to thousanris of amperes. 
As polyphase measurements have also to be made, 
special wattmeters have to be used for power and 
phase measurements. The cost of suitable apparatus 
to make all these measurements accurately nins to 
thousands of pounds and is beyond the means of all 
but the wealthiest factories. The direct current 
potentiometer first suggested in practical form by Sir 
Ambrose Flemmg so far back as 1885 is the most 
umversally used apparatus for d.c. measurements, and 
so many attempts were made to construct an a.o« 
instrument which could fulfil the same funjctiooR. 
One of the best oi th^e instruments is the Dryadale 
ac. potentiometer. It is particularly useful for 
testmg wattmeters and ordinary supply watt-hour 
meters. It can also be used for measuring the 
frequency of altematmg currents and the magnetic 
fields which they produce. These mstrumenta m 
much m demand m countries where famlities lor fiih 
fftiwiTig special inatruments are limited, hut il* 
often in general use even in well-equipped 



1002 


NATURE 


[December 28, 1929 


Modern Mining Explosives. 


"nR. WILLIAM CULLEN, who took the presidency 
•JL/ of the Institution of Mining and Metallurgy on 
Oct 17 last, chose for his presidential address the 
subject of mining explosives, this being one with which 
the greater part of his life’s work has been identified 
The address, therefore, constitutes an exceedingly 
valuable summary of the present position of the 
explosives industry , it is so rich in material that it is 
practically impossible to give an abstract of it which 
will do anything like justice to the large amount of 
matter it represents, there being practically no aspect 
of explosives with which Dr. Cullen has not dealt 

Necessarily, Dr. Cullen devotes considerable atten- 
tion to the use of nitro -glycerine and its products, 
which are used more extensively than any other 
mmmg explosive throughout the world to day He 
points out the dangers attending the handhng of 
explosives in which the nitro-glyoerine is frozen, and 
explains how of recent years this difficulty has been 
got over, there being two methods in use to-day In 
one the glycerine before nitration is polymerised , the 
nitrated polymerised glycerine acts like ordinary nitro- 
glycerine m all respects except that it does not freeze. 
The second method consists in replacmg nitro-glycerme 
by dmitroglycol, which agam behaves m all respects 
like nitro-glycerme except that it is not liable to freeze 
in winter Explosives in which one or other of these 
products replaces mtro glycerme to a sufficient extent 
to prevent freezing are generally spoken of as low 
freezing explosives and are used in all cncumstanees 
where ordinary nitro-glycerme explosives might be 
liable to freeze 

Dr Cullen deals briefly with liquid oxygen explosives, 
but would scarcely afipear to do them justice , they 
are used extensively in some parts of the Continent 
and are also used in open-cast work m Great Britain, 
as Dr. Cullen indicates ; he states, however, that their 
use IS attended with an economy of about 10 per cent, 
whereas some of the most recent authoritative state- 
ments on the subject show an economy of 30-60 per 
cent 

As an all round explosive. Dr Cullen appears to 
favour explosives consisting essentially of nitrate of 
ammonia with a certain definite proportion of nitro- 


glycerine He points out, however, that m coal 
mining special types of explosives must be employed 
because of the danger of initiating explosions of 6re- 
damp or coal dust It has long been known that gun 
powder, for example, is exceedingly dangerous in this 
respect both because it gives a fairly hot flame and also 
because the flame is one of long duration. The latter 
consideration is a very important one, and m con- 
nexion with this matter Dr. Cullen points out that the 
ordinary mercury fulminate detonator seems to be 
mcapable of igniting firedamp, whereas the more 
modem tetral detonator with lead azide primer con 
tamed m an aluminium tube will always explode a 
mixture of firedamp and air 
Dr Cullen is a keen advocate for the simplification 
of the explosives mdustry , for example, he pomts 
out that there are at the moment no less than 71 
explosives on the British ‘ permitted ’ list, whereas 
probably a dozen would be sufficient, and that 
standardisation is here clearly indicated as a means of 
lowering the cost of such explosives without m any 
way diminishing their efficiency or safety 
It may perhaps be of interest to add that Dr Cullen’s 
address concludes with a reference to the interchange 
of technical information concerning explosives that is 
m existence between Great Britain and the United 
States of America, and m this connexion he refers to 
the recent award of the medal of the Institution of 
Mmmg Engineers to Mr George S Rice, Chief Mining 
Engineer of the U S Bureau of Mines. He pomts 
out that with European countries relations are cordial 
but are not so accurately defined as they are with the 
United States. It is surely not too much to hope that 
before very long the question of safety in mines, ni 
which a proper understanding of mining explosives 
must always play a leading part, will be looked upon 
and treated as an international question, and that 
definite arrangements will be made with all countries 
m which the mining industry occupies a prominent 
position to pool all information tending to safety, thus 
avoiding needless duplication of effort and expenditure 
and directmg research along the lines where it will 
produce the maximum degree of usefulness to man- 
kind. 


Low Temperature Carbonisation in Power Station Practice. 

^HE Institution of Electrical Engineers arranged more difficult to couple precarbonisation of coal with 
a discussion on Nov 21 on the low temperature power production than to make economical domestic 
carbonisation of fuel m combination with the genera- foel, which commands the highest price in the market 
tion of electricity. Prof. P Rosm dealt with German The capital costs must be very low and the yields 
practice, S. McEwen with American, and E H of tar and gas high. In Germany, Rosin says these 

Smythe and E. G Weekes with English practice, conditions cannot be realised, and “ low temperature 
As all these _ speakers have had ample opportunity plants usmg pit coal . . ofler no prospect of remu- 

of famiharising themselves with the problem, them nerative operation at present”. With brown coal 
opinions deserve close attention the position is different because the raw material, 

Prof. Rosin says that in Germany the original aim got without mining, is very cheap and the tar more 
of carbonising bituminous coal for the sake of the tar valuable than the coal. Much of this tar is now being 
and oil has met with disillusionment, and the prmcipal converted into motor spirit, 200,000 tons of which will 
object IS now the production of a smokeless domestic be made this year. Nevertheless, the by-products 
fuel from fine coal slacks, while the utilisation of the are regarded as an unstable item of revenue, and the 
gas receives increasing attention. Indeed, the oidy revenue from the sale of electricity should be regarded 
large^ low temperature plant working economically on as the basis of any successful enterprise, 
coal is the E. S.G. plant at Kamap — a mut of which is S. McEwen, speaking of American experience, 
now installed at a London gasworks. voiced similar views on the economics of power 

In power station practice the size of the coke pro- station carbonisation. Owing to the low value of the 
duct IS miimportant, the available boiler plant bemg coke for steam raismg, it is essential to reduce the 
capable of consuming anythmg from dust to lumps, capital and labour costs to a nnmrnum It was with 
No value can therefore be assigned to the coke in this idea in view that the process of carbonising coal 
excess of that of cheap low-grade boiler slae]^ — dust while falling through a vertical retort was 
the cheapest grade of coal. It is therefore much developed by McEwen and Runge. The product 
No VoL m^ 
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can be used directly as pulverised boiler fuel After 
various technical difficulties had been oveicome, it 
came to be realised that the gas should be utilihcd 
for town gas supply in order to give the process a 
chance of economic success— the gas being the most 
valuable product This has necessitated embarkmg 
upon further modifications ot the process so as to 
obtain a gas rich enough toi distribution This last 
stage m the development ot the process is now in 
proce&s of development. 

The two British workers described the ‘ Babcock ’ 
process, which has been the subject of experunent tor 
ten years at the Dunstau station of the Nevt castle 
Electric Supply Co In this case a Northumberland 
coal slack is subjected to heat by direct contact of a 
mixture of superheated steam and combustion pro- 
ducts on its way to the grate ot a stoker xA.s this 
plant IS now in its third year of operation, no doubt is 
telt as to its piaeticability, and designs have been 


Work of the Canadian School 

"inOR four months, July to October inclusive, the 
-1- Canadian School of Prehistory has been carrjung 
on excavations m the classic hillside of Combe- 
Capelle, m the beautiful valley of the Couze — a 
tributary of the Dordogne, in which many gisements 
occur. It was there that some twenty years ago 
Homo Aungmctensis haiiaen, Klaatsch, was found. 
Moustenan, Aurignacian, and Solutrean materials, 
implements, engravings, etc , have also been found 
there, whilst a certain terrasse below the Plateau 
Ruffet appears to contain so many typical Acheulean 
hand-axes— cowps de powi/— that an Acheulean 
horizon seems indicated. 

This is the fourth year of work by the Canadian 
School at Combe-Capelle, and one mam jowlU 
has yielded very mteiesting and practically unique 
types of tools of flint deserving special notice. 
Four collections of the very best found durmg this 
year’s explorations were prepared for (I) The Slus^e 
national des Eyzies, Dordo^e, headquartei’s of the 
School , (2) St. Germain-en-Laye , (3) Institut de 
Pal4ontologie Humame , and (4) Le Musee Cartailhac, 
University de Toulouse, Haute-Garonne 

Besides these collections, which were labelled care- 
fully as to precise geological strata from which they 
came, from Beds No. I., No. IL, No III, No TV , 
occurring at Combe-Capelle, of which some twenty- 
five cases were shipped to Canada after inspection 
by the Beaux-Arts of Paris, other series were obtamed 
from (1) Le Moustier (Upper Cave), and from the 
fimile Bompson property near the classic o6n of that 
name. Four district beds, older than the oldest 
Moustenan known at Le Moustier Abn up to last 
year, were searched, and valuable and new mfonna- 
tion gatheredL of prehistoric value. 

By request, the Canadian School was engaged m 
two other sites during 1929, namely, at Gavaudun, la 
Grotte du Moulin du Milieu, Lot-et-Garonne, where 


prepared for a imit capable ot dealing vuth lUO tons 
of coal per day, vhich will be commensurate Mith 
modem boiler practice. From 1 ton ot cnal costing 
11s. it is said that bj pioduets valued at 8s. lid are 
obtained, and eonsideiable optimism is displayed as 
to the future of the combination. 

In this respect, these opinions are scarcelv in 
accord with those of Rosm and McEwen 'The 
former expresses the exact eon\erse, Mlnie the latter 
regards the evaluation ot the gas as a kej to financial 
'success It may be remembeied that the evistmsr 
producers at the moment find coal tar oils an em 
bairassmg drug on the market. It will theretore be 
wise to suspend judgment as to the tutme of pre 
carbonisation of boiler fuel No appreciable reduction, 
if any, of the cost of generation, is to be anticipated. 
There would be a gam in the abolition of smoke bj 
the power station and better coiisenation ot the 
chemical values of the coal H. J H, 


f Prehistory in France in 1929. 

new facts were recoi Jed of geological, palaiontological, 
and arehsBological significance , (2) at Le Ruth, in 
the Yez^ie Valley, close to some old Moustenan 
ateliei, which yielded some typical Moustenan im- 
plements besides teeth and bones of reindeer, lion, 
gi'eat stag, bison, horse, and clavt of an eagle 

The School also visited an Azilian Tardenoi«iiau 
site near Sauveterre Lalemance (Lot), w here a phase of 
these two periods seems to give some foundation to 
M Couloiiges, diggmg there, m establishing a sauv e 
terrian phase of the uppermost palseohthic of that 
region Geometrical pieces, microliths m laice 
numbers, occur, associated wuth an abundant fauna, 
all of which will no doubt soon be de.sonbed. The 
eaves, rock shelters, and museums of the Dordogne 
or Pyrigord District weie visited by the director and 
students of the (Canadian) School of Prehistorj, 
every facility being afforded by M. Peyrony, ad- 
mmistratorof the Beaux-Arts, to studv the paintings, 
draw mgs, sculptures, engravings, and mdiistries of 
the difterent ages repre.sented in that remarkable 
locality Les ]^}zies is the European headquarters 
of the School, and a few days were spent by some 
members of the School in the Anege Caves, 'm the 
Grimaldi Caves ot Italy, and in the Museums of 
Natural Historj m Toulouse and Marseilles, where 
excellent collections in preliistory are housed to 
advantage 

The School's record of finds m France, Italy, 
England, and Holland have enabled it durmg 1929 
to furnish the University of Toronto, that of Alberta 
(Edmonton), of Saskatchewan (Saskatoon), and of 
Manitoba (Wmnipeg) with systematic series covering 
most of the penods m prehistory of the old and of 
the new Stone Age The headquarters of the School 
m Canada is m Ottawa, Laboratory of Geology and 
Palaeontology, EIgm Annex, where the director of the 
School has his office. H. M. Ami. 


The Biblical Manna.^ 


^HERE has always existed among scientific workers 
a wide divergence of opmion as to the true nature 
and ongm of the manna, believed to have fallen from 
heaven to provide food for the Israelites m the Smai 
desert durmg the Exodus from Egypt. Some authors 
considered the manna to be a desert lichen, Lecanora 
esculenta Nees, while others connected it with desert 
shrubs of the genus Tamanx and considered it to be 
either a physiological secretion of the plant, or its sap 
fl.owmg from the wounds caused by insects. In order 


to solve this problem, the Hebrew University m 
Jerusalem organised m 1927 a small expedition to the 
Smai Peninsula, and the leaders of that expeditkm, 

F. S. Bodenheimer and Dr. 0. Theodor, have juet pnb- 


The expedition visited some classical localitfei ediew 
manna was recorded. In the course of inveetiiitiowi 


> Ergebnlsae der Sliul-Expedition 1927 der Hebrafe ^ 
rnBalem. Pp 143-t-24Weln (Leipnig. J C. 
ndlung, 1929 ) 
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it was established beyond doubt that the appearance 
of manna is a phenomenon well known m other 
countries under the name of ‘ honey-dew which is 
a sweet excretion of plant-hce (Aphidie) and scale- 
msects (Coccidae). Two scale insects mamly re- 
sponsible for the production of manna were fomid, 
namely, Trabutim mannipara, Ehrenb., occurring m 
the lowlands, and Najacoccus serpentmiia var tmnor 
Green, which replaces the former in the mountams. 
Two other Hemipterous insects, Euscelis decoratus 
Haupt and Opsms^Mwidus Leth , also produce manna, 
but to a lesser extent All these insects live on 
Tamanx nilotm var manmfera Ehrenb , no manna 
was observed on other species of Tamanx, a fact 
probably due to some phj siological pecuharities of the 
former The authors observed the actual excretion 
by the insects of drops of clear sweet fluid, and pro\ ed 
by experiments that the fluid is ingested by the injects 
from the vessels of the phloem. When in an experi- 
ment a twig bearing the insects was placed m water, 
and the bark was cut belo^v the msects, the production 
of manna continued in a normal manner, but it stopped 
as soon as the flow of carbohydrate solution from 
the leaves was intenupted bv cutting ofl the bark 
above the insects. The drj’ desert climate of Smai 
causes the syrup-like fluid excretion to cr;\stallise, and 
the wdiitish grains thus produced, which cover the 
branches or fall to the ground underneath them, 
constitute the true manna of the Bible 

A chemical analysis of the manna demonstrated the 
presence of cane ‘sugar, glucose, fructose, and sac* 
cliarose ; pectmes w^ere also fomid, but there was no 
trace of proteins. 

Detailed descnptions of the manna insects are given 
in the report, w Inch mcludes veiy good photogi'aphs of 
various stages of the production of the manna Notes 
on the course of the expedition and on the fauna of 
the Peninsula of Sinai in general provide very mterest- 
mg readmg on that still practically miexplored country 


Fauna of the Batu Caves 

fpHE Batu Caves, near Selangor, were discovered 

in 1879, and the general character of the caves 
and their fauna was made known m 1898 by H. N 
Ridley, and subsequent faunal records weie made 
by Annandale and others. Mr. and Mrs. Cedric 
Dover have recently explored the caves, the total 
length of which is about 2500 feet, and their collection 
is the subject of a senes of papers in the Journal 0 / 
the Federated Malay States Museums (vol. 14, 1929). 

The animals now reported upon include Mollusca, 
Cruistacea, Nematoda (a new species of Dorylaimus), 
Arachmda, and .seven ordera of insects. Of the four 
molluscs, all gastropoda, the genus Opeas was common 
throughout tho cave, especially on damp boulders 
and on the walls, and both the species found (de- 
scribed as new) have eyes m winch the pigment is 
small m araoimt or absent. Two isopod Crustacea 
are recorded— Ar/imdi/Zo mtermixtus and Philoscia 
dobakhoh— the latter, first described in 1924 from 
the Siju Cave m Assam, has “ somewhat imperfect ” 
eyes and a light colour 

The late G. 0. Sars has given a detailed description 
of a new species of Parabathynella taken from a small 
pool about 900 feet from the entrance to the cave. 
These examples have seven pairs of well-developed legs 
and a rudimentary eighth pair, as contrasted with only 
five pairs of legs m the European specimens of P stygw, 
in which the three posterior trunk segments have no 
limbs — probably owing to their immature condition 
Prof. Sars did not accept Dr Caiman’s view that the 
Bathjmellacea are Syncarida; he placed them m 
the division Anomostraca of the Malacostraca, and 
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regarded them as “ very primitive forms, apparently 
constituting the still living remains ol an antediluv lan 
fauna”. Their primitive characteis include the 
umform segmentation of the bod^ , the shaip defini 
tion of the fii'st segment of the trunk, and their 
primitive limbs, and it is suggested that the Bathy- 
nellacea are the predecessors of the Amphipoda 
The Arachnida include a Pedipalp, spiders of four 
genera, and a new species of the tick Onnthodoym 
Among the msects recorded are two genera ol blattids, 
a strongly pigmented new species of Oryllotalpa (the 
fimt mole-cricket to be found in a cave), an earwig, a 
M^rmeleonid, and fi\ e siiecies of Microlepidoptera, one 
of which, a Tima, is common m the cave and its 
larv'ft! are abundant m the bat guano Ol the ten 
species of Diptera collected, none shows any modifica- 
tions for cave life Two Reduviid bugs are recorded 
and a dozen beetles— none markedly modified tor a 
cavermeolous habit The discovery of many larvie 
of beetles m the cave indicates that some at least of 
these beetles have found congenial conditions and 
are firmly established theie. 


University and Educational Intelligence. 

London —The title of emeritus professor has been 
conferred on Dr. E. A. Gardner on his retirement from 
the Yates chair of archeology at University College, 
and on Dr. F. W. Oliver on his retirement from the 
Quam chair of botany at University College 

The following doctorates have been conferred . 
D Sc. in chemistry on Mr. J. Bardhan (Imperial Clollege 
—Royal College of Science), for a thesis entitled 
“ I The Chemistry of Balbiano’s Acid ; 11. The Action 
ofCyanoacetamidewithj 8 diketones”, Mr K.Krishna- 
mui*ti (Umvereity College), for a thesis entitled “ In- 
vestigations on the Scattering of Light m Colloidal 
Solutions and Gels ” 5 Mr. F. G. Menn (Battersea 
Polytechnic), for a thesis entitled “The Complex 
Metallic Salts of the Aliphatic Polyamines ”, D.Sc 
in zoology on Mr William Rowan (University College), 
for a thesis entitled “ Experiments in Migration, m- 
cludmg an Investigation of the Sexual Rhythm and 
Histology of the Gonads m Birds ”. D.Sc m geo- 
graphy on Miss E G R. Taylor, for a thesis entitled 
“ Studies m Tudor Geography, 1500-1583 

POETSMOUTH Municipal College sends us a booklet 
issued on the occasion of the visit of H.R H Prmce 
Arthur of Connaught on Dec 9 m connexion with 
an exhibition commemoratmg the twenty-first anni- 
versary of the opemng if the college. Erected, 
equipped, and maintained by the Portsmouth City 
Education Authority, it serves the higher educational 
needs of a wide area surroundmg the city, includmg 
the Isle of Wight and parts of Hampshire and West 
Sussex, whence come twenty per cent of the technical 
college students. It comprises departments of science, 
arts, technology (mechanical, civil, electrical, marme, 
motor, and other branches of engmeermg, buildmg 
trades and pharmacy), commerce and domestic science, 
and, m addition, a school of art and a training college, 
affiliated to the University of Reading, for women 
teachers It has thus, as pointed out in a foreword 
by the chairman of the governing body, the potential 
constituents of a university college The work 
includes, on the technical college side, full-time 
academic courses leading to degrees of the University 
of London m arts, pure science, engmeermg, etc , and, 
more recently, in pharmacy and a wide range of other 
courses both full time and part-time. The number 
of full-time students in this part of the College has 
mcreased from 66 to 507. The number of training 
college students has increased from 180 to 216. 
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CoTJRSES m anthropology announced toi tlie coming 
session m the Universitj ot Pans as usual co\ ei a wide 
range, both in general subjects and m departmental 
studies For the diploma anti ceitiheate in ethnologj , 
M Mauss lectuies on descriptu e etlinogiaplu , M. M 
Cohen on deseripti\e linguistics, M Ri\et on phj'tsical 
anthropology, and L'Abbe Breuil on “ Prehi&toiie 
ex'otique” There aie also special courhes on the 
ethnogiaphy and linguistics ot Afnca and turtlier Asia, 
zoological and biological anthropology, quaternarj," 
geologj- and palieontologj , and the psyeho-phj^siology 
of man and the anthropoids Practical instruction 
in each course is gi\ on in museums Courses given at 
the constituent bodies ot the University are as usual 
grouped undei ethnography, sociology, human geo- 
graphy, prehistoric archseology, linguistics, and 
phonetics, physical anthropology and palaeontology 
The course m Imguistics is specially varied, and the 
lectures have obviously been arianged with the 
requirements of French colonial administration in 
view They include Annamese, Siamese, Cambodian, 
Amharic, Lao, Malay, Malagasy, the languages of 
Modern India, and Arabic Among the courses m 
etlmography may be noted one which will deal with 
the folklore of medieval western Europe and the 
formation of the Ossianic cycle from popular legend 
(M. Marx), and one by M Mauss on the behef m the 
efficacy of the spell m Australia and the relation of 
myth and rite in New Guinea. The civilisation of 
Central America and Peru will be dealt with by M 
Raynaud, and M. Cabaton covers the Malay Penmsula 
and Indo Chma. 

The Rhodes scholarships statement for 1928-29 
shows that of 181 scholais in residence, namely, 96 from 
withm the British Commonwealth and 85 from the 
United States of America, 58 were pursuing studies in 
law, 34 m natural science and medicine, 25 m English 
literature, 19 in philosophy, politics, and economics, 
10 m Lit. Hum , 8 m mathematics, 7 m economics, and 
10 in other schools It will be noticed that a large 
proportion ( 32 per cent) of the scholars elected to study 
law Moreover, this preference seems to have been 
most marked among the more brilliant, and especially 
so among the Americans. Seven out of twelve and 
seven out of thirteen who gamed, respectively, first 
and second class honours, did so in the school of juris- 
prudence, the remamder being distributed as follows • 
natural science 5, modem history 3, philosophy, 
politics, and economics 2, and English 1. Of the eight 
American scholars who took firsts, six were m the school 
of j urisprudence. Most of the higher degrees and first 
and second class honours were won by scholars from 
the United States, as was only to be expected, havmg 
regard to the wealth of academic resources and the 
extent of the field of selection in that country as com- 
pared with those in the British Empire overseas. The 
statement mcludes interesting notes de mortms and 
articulars of honours and appomtments obtamed 
y former scholars, and of new books published by 
scholars A former German Rhodes scholar is actively 
and prominently engaged m political life in Germany 
as a member of the Nationahst group in the Reichstag. 
A notable event of the year was a gathermg in Oxfora 
last July of oldRhodes scholars to celebrate the twenty- 
fifth anmversary of the mauguration of the scholar- 
ships. The celebrations lasted from July 4 until 
July 11. Old Rhodes scholars to the number of 190, 
99 of whom were accompanied by their wives, were 

g esent. The central event- was a dinner in Rhod^ 
ouse on July 5 (the seventy-sixth anmversary of the 
birth of Cecil Rhodes), at which H R.H. the Prince of 
Wales was present, with Mr. Stanley Baldwin in the 
chair. 
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Calendar of Patent Records. 

December 28, 1871 - -Antonio Meucci is an Italian 
claimant to the im ention ot the telephone. Meucci 
settled m the United States in 1851, and worked at 
Ills ini ention toi many yeais, an attempt being made 
to start a ‘ Teletrophbne Company though this did 
not attiact moie than a tew dollars of pubhe support. 
A caveat toi the m\ ention was lodged in the United 
States Patent Office on Dee. 28, 1871, but was not 
taken up and lapsed at the end of the following jear. 
Bell’s patent was. applied for in 1876 

December 30, 1775 —John Arnold, the London 
watchmaker, invented the cjlmdncal helical form 
of balanee-sprmg for chronometers and recened a 
patent tor the mventioii on Dec 30, 1775 A watch 
with the new spring was sent to Greenwich lor an 
official trial m 1779, and sucees&tulh withstood all 
tests for a peiiod of 13 months Its total error durmg 
this period was only 2^ minutes, whilst its dailj rate 
never varied by more than 3 seconds. 

December 30, 1797— The self-actmg hydrauhc 
ram was fii'st mvented bj Joseph Michel Montgolfier, 
the celebrated pioneer of balloonmg, and patented 
m England 111 the name of Matthew' Boulton on 
Dec. 30, 1797, the French patent not being gi'anted 
to Montgolfier until six months later. The principle 
of the hydraulic ram had been first used for raising 
water by John Whitehurst of Derby, who sent a 
description ot his appaiatus to the Rojal Society m 
1770, detailmg its application to a domestic water 
supply m wlueh every tune the tap was turned on 
and off m the kitchen a column of watei was forced 
mto a tank in the upper part of the house. The 
value of the apparatus for water-raising purposes was 
not recognised, however, until Montgolfier’s mvention. 

December 31, 1562.— The first patent in the 
English records for a machine for the draining of 
mmes was granted for twenty yeais to John Medlej- 
on Dec. 31, 1562. The grant recites that “ m cure 
counties of Comewall and Devon as in diverse other 
places of om’e Realms of England there be diverae 
mjTies as w'ell of tynne leads and other rnettall as 
of sea-cole whiche through the greate habundance of 
waters rysmge m the same are drowned and all- 
together unoccupied”, and that Medley has made 
“an engyne or mstrument for the draynynge of 
waters not heretofore used in this cure Realms ”. 
It was the dependence of the mining industrj on 
adequate water-raismg devices that led to the inven- 
tion of the steam engme. 

December 31, 1790.— From the sixteenth century 
onwards patents for mvention were granted inter- 
mittently by the French kings, but the first legislative 
enactment in France came mto force m 1791, the 
Decree of the Assembly havmg been pas.sed on Dec. 
31, 1790. The first patent under the new law was 
granted m July 1791, and thirty-four were sealed 
before the end of the year 

December 31, 1842.— In the early days of the 
semaphore railway signal, which was introduced 
in England about 1841, many suggestions were made 
for combimng it with a lamp for night signalling. 
Rudolf Treutler, who obtained a Prussian patent for 
six years for his invention on Dec 31, 1842, proposed 
to attach to the semaphore arm a senes of ®nail 
mirrors all disposed in such a manner that they 
reflected the light from a lamp straight dowa w 
railway track for all positions of the arm, and 
illummated the arm so that it was visible at ooni^* 
able range. The arrangement was first used fc ^ 
on the Breslau-Freiburg railway and was 
on a number of the Saxon lines, where li vimmm 
in use for many years. 
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Societies and Academies. 

London 

Geological Society, Dec 4 —Edward Greenly 
Foliation in its relation to folding in the Mona Com 
olex at Rhoscolyn (Anglesey). The major, mmoi , and 
nmimum foldings (with their thrustmgs) have each 
given rise to a foliation and developed m chionologieal 
Drder The relations of major to minor folding furnish 
m explanation of the fact that the major cross- 
Eoliation, unlike a slaty eleai age, tails to traverse the 
pelitic beds The foliation ot the plutonic intrusions, 
and the tremolite schists, are products of the raajoi 
movements The principal metamorplnsm is in- 
dependent of, and older than, the major and sub- 
sequent movements Its foliation is developed along 
innumerable thrusts, but these are at angles so acute 
to the bedding that, especially when thrown mto rapid 
isoclmes, they easily escape notice. This i& the true 
explanation of ‘ monoplamc schists ’. The early 
foliation IS really the regional metamorphism. But 
the thrustmg to which it is due, unlike those ot the 
three later senes, can be leferred to no visible foldmg 
Accordingly, its disentanglement goes to confirm the 
hypothesis that recumbent foldmg exists, and is the 
dominant structure of the Mona Complex —H P, 
Lewis Tlie Avoman succession m the south of the 
Isle of Man The rocks described occupy a ‘ key ’ 
jicisition in relation to Carboniferous rocks of the Irish 
Sea area They he within a basm, which is paitlj- tec 
tonic, between the Port St. Mary-Arbory fault on the 
north w’est, and the line of the Langiiess Ridge on 
the south east The lithological and palaeontological 
divisions have been worked out 

Linnean Society, Dec 5 —Mrs. E S. Grubb The 
biological station of Alto da Serra, SSo Paulo, Brazil 
Tins station consists of about 150 acres on the summit 
of the Serra do Mar, between the town of S&o Paulo 
and the sea Von Ihering, in 1909, when he was 
director of the Sao Paulo Museum, had his attention 
directed to the rich and interesting vegetation, and, 
obtaining a concession of land, began the organisation 
of the Biological Station, which, however, he was 
unable to carry on, and sold to the Government. In 
1923 it again became attached to the Museum. A 
valuable feature of the area is that it comprises not 
only mountain forest, but also stretches of open marsh- 
land and grass vegetation, all alike subjected to 
extreme and continuous humidity The chief point 
about the Station is that no mterference is allowed • 
nothing IS taken out and nothmg planted, and no 
clearance bevond cutting paths through the \nrgin 
growth to facilitate research and exploration It is 
the object of the Director both to retain the original 
\ egetation so far as possible and to give what assistance 
lie can in its investigation. 

Optical Society, Dec 12— J. Guild The msensi- 
tivity and personal equation errors of optical settings. 
The paper contains the results of obsemtions on the 
insensitivity, that is, mean difference of the individual 
obsen ations of a large senes from the mean of the 
series, in the case of X type graticles set on vertical 
hues The mfliienee of the following factors was 
investigated (1) Thickness of cross wires (best 
thickness subtends 60"-90" at the eye) , (2) angle 
between cross wires (best angle about 45°) ; (3) field 
brightness , (4) pupillary aperture (ordmary illumina- 
tions and apertures of 0 m mm. and upwards have little 
effect on the msensitivity) Observations were also 
made of the magnitude of the ‘ personal equation ’ 
error in such settings 
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Physical Society, Dec 13 — J H Awbery and Ezer 
Griffiths Apparatus for deteimiiiing the specific heat 
of a material in powder form A calorimeter suitable 
for heavy powdered materials, such as drj claj, !«, 
desenbed It utilises the electrical method, "and 
embodies a special form of stirrer suitable foi these 
materials — W. Edwards Deming On the determina 
tion of the parameteis in an empirical foimula Some 
cautions regarding the use of the method of least 
squares were recalled The method recently men 
tioned by Awbery is compared with those of least 
sc[uaies and zero sum, from the practical point of \ lew 
The method of zero sum apjiears to be the quickest 
and its results to be w’ell m accord with common 
sense judgment — N S. Alexander The J pheno 
menoii m X lays A senes of experiments has been 
earned out with the view of repeating so far as pos 
sible the work of Baikla and otheis on the J pheno 
menon. The results obtained in no case prov ide any 
evidence for this phenomenon, and, considered m 
conjunction with the work of Dunbar, Worsnop, and 
Gaertner, they suggest that it has no real existence 
as an X ray absorption effect. 

Dublin 

Royal Dublin Society, Nov 26 — J H. J Poole • 
The thermal mstabihty of the earth’s crust It has 
already been shown {PM, Mag , March 1928) that the 
thermal history of the earth’s crust depends on the 
fact that the melting point curve for the crustal 
materials is, almost certainly, steeper than their 
adiabatic curve in the fluid state The present 
paper is an attempt to solve the problem more com- 
pletely, assuming that the crust may be treated as 
a erj'stallme solid with a definite melting point The 
stability of a liquid layer in such a crust is investigated. 
Taking the rate of transference of heat from the 
Uquid to the overlymg solid as proportional to their 
difference of temperature, two simultaneous differ- 
ential equations are obtained, giving the rates of 
upward motion of the bottom and the top of the 
Iiqmd layer, respectively These equations can be 
solved for the portion of the crust below the equili 
bnum position of the melting-point geotherm, where 
the loss of heat by conduction is sensibly zeio, owing 
to the smallness of the temperature gradient When 
the layer moves upwards sufficiently to lose heat by 
conduction through the upper sohd, the equations 
can be solved approximately if numerical values are 
inserted. This process has been carried out, and the 
history of the postulated system investigated — 
T. Donnelly and J Reilly . Low temperature carbon- 
isation of peat Specimens of Irish peat were sub- 
jected to low temperature carbonisation under condi- 
tions which prevented any appreciable cracking of 
the tars, and preserved the wax and heavy oil A 
yield of 16 6 per cent of tar was obtained from an 
air-dned black peat , this tar contained 5 4 per cent 
phenol ; unidentified higher acids ; 4 4 per cent of 
‘ resmals and 0 9 per cent of ‘ resamines The peat 
also yielded 22*6 lb of acetic acid and 17 4 lb of 
ammonium sulphate per ton This is nearly twice 
the usual yield for these products. The yield of gas 
obtained is low (8 ’6 per cent by weight) and the 
quality poor, 42 per cent of carbon dioxide being 
present Wax and bitumen are present in the peat 
to the extent of 10 5 per cent.—J. Reilly, T. V. 
Creedon, and P J Drumm The nitration of sub- 
stituted phenylbenzylamme derivatives.— M Grimes : 
A study of two new species of bacteria belonging to 
the genus Chromobactenum. In the course of the 
bactenologioal examination of 36 samples of surface 
water, bacteria belonging to the genus Chremo* 
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bacienum 'weie ibolated in 17 caseh. These cultures 
represent t\\o neu species named respectively, Chiomo 
bacterium hberincum and Chwmobactemim cohaeuns 

P^RIS 

Academy of Sciences, No\ 18 — E Mathias Con 
tnbution to the study ot tulminatmg material The 
serpentine forms —A. Bigot The dome shaped ridges 
of the Cambrian ot Cartel et and the Chlotellopsis 
ridges —Charles Nicolle and Charles Anderson The 
Moioccan recurrent spiiochsetes of the Impanicum 
group aie not sepaiable into species The spiroehsete 
of Mansoiuia is ]5roved to be recurrent m man Only 
one group ot spiroehaetes appears to be transmitted 
bj ticks, Sp hispanicim — G. Nicoladzd The charac* 
ten^tic points of a ctirve belonging to a continuous 
system — J. Favard Researches on com ex ciuves — 
Georges Valiron Some properties of algebroid 
fimetions — Harald Bohr A problem of M Borel. — 
Gaston J uha A development of holomorph functions 
—Jacques Chokhate The polynome of Tehebyeheff 
of the best approximation — Radu Badesco • The dis- 
tribution of singularities. The solution of a Imear 
integral equation — Gr C. Moisil The theorem of 
infinite groups— W. S Fddoroif The growth of 
analytical functions and their differentials -Kour- 
ensky • The most general case of mtegrability of 
the equations of motion of a solid body m a liquid — 
A Lokchine* The bending of an anisotropic beam — 
A. Danjon The periodic displacement of the pole — 
Pauthenier and Mallard Contribution to the study 
of the cylindrical field m ionised air at the ordmary 
pressure The experimental control The results pre- 
dicted by theory and found experraientally are com- 
pared graphically—]. Peltier The localisation of 
flaws m shafting — P Chevenard • The thermal treat- 
ment of ferro-mckels with two constituents — Rend 
Delaplace The disappearance of hydrogen m 
Geissler tubes If the tube is separated from tiie rest 
of the apparatus by a Dewar tube contammg liquid 
air and this allowed to remain for 24 hours, m the 
tube thus freed from traces of water and mercury 
vapours hydrogen does not undergo irreversible con- 
traction and no trace of carbon monoxide or of methane 
could be found. This negatives the suggestion that 
the dissociation of the internal wall of the glass tube 
may give rise to carbon compounds This is attributed 
by the author to the fact that when the tube is per- 
fectly dry there is little or no production of atomic 
hydrogen. — Raymond Charonnat and Raymond 
Delaby : A new product derived from pyramidon 
Description of a product obtained by the reaction of 
pyramidon and perhydrol • empirically, its com- 
position IS a pyramidon dioxide — Georges Darzens : 
Hexahydiophenylethyl alcohol and some of its deriva- 
tives.— Marcel Faidutti Transpositions of ethylene 
oxides m the terpene senes. Camphene and nopmene 
oxides, prepared by Pnlejaieff’s method, on distillation 
m the presence of silica or pumice powder, are really 
transposed into aldehydes Zinc chloride also causes 
the same change. — A Grebel Variations of the tem- 
perature of spontaneous inflammation of hydrocarbons 
in admixture with various substances, as a function of 
the proportion of these different substances m the 
mixture. The mixtures studied were petrol and 
absolute alcohol, and ternary mixtures of petrol, 
absolute alcohol, and benzene The effect of small 
additions of acetone and of aniline was also studied.— 
E. Raguin . Has the vermicular bundle of Zermatt its 
homologue in the geological structure of the Haute- 
Manenne ?— J Thoulet . Submarme mmeral springs. 
—Pierre Dangeard : Some new algae contammg lodme. 
120 species of marme algae have been examined by a 
microchemical method for lodme. — H. Labbe, Heim 

Ho 3139, Voi. 124] 


de Balsac, and R Lerat The theosterols of cocoa 
Estimations, ot the s,terols in cocoa butter, and in the 
beanis, germs, and husk The fat extracted from the 
husks 'll as very rich in steiols, about t\i enty times the 
amoimt.9 found in the buttei extracted troin the whole 
bean —Emile F Terrome . The prepaiation of arti- 
ficial milks tor raising cattle— Andre Mayer and 
Georges Nichita . The v ater emitted by vaporisation 
and its lelations with the respirator} exchanges iii 
homeotherms The ratio HjOiCOj — Loeper, Aniti 
Lemaire, and Jean Patel A method of recording 
graphically the pressure of the eephalo-raehidian fluid 
—Fernand Mercier and Jean Regnier Laevorotatoy 
cocaine and dextrorotatory pseudococame the com 
paiative toxicity and difterent destiuction by the 
animal organism — Rene Hazard , Re&eaiches on the 
antagonism ot the base tropine (tropanol) and of 
pilocarpine on the heart — Marcel Mascrd and Maurice 
Herbain The influence of formaldehyde on the pre- 
cipitation of the nitrogenous matters of iinne by 
trichloracetic acid — E Brumpt . The e\olutive cycle 
of Schistosoma boms (BtUiarzut crassa), a spontaneous 
infection of Bulhnus coniortus in Coisica— M. Belin. 
The presence ot antibodies in the pus of the fixation 
abcess 

VlBNN.4. 

Academy of Sciences, Nov 7 — W J. Muller and 
L Holleck The theory of passi\ity phenomena (7). 
Tlie anodic behaviour of copper m sulphuric acid elec 
trolytes The behaviour of the copper was tested 
under varying conditions of concentration of acid, of 
saturation of copper sulphate and of temperature. 
The equation previously foimd connecting initial 
current density and time of passivation w as confirmed, 
The first formed layer is of copper sulphate penta- 
hydrate. Afterwards this is transformed, as show u by 
polarised light — W. J. Muller and L. Holleck . The 
theory of passivity phenomena (8) The anodic be- 
haviour of zinc m sulphuric acid electrolytes Zmc 
shows surface passivity, at first due to zinc sulphate 
heptahydrate. A secondary transformation sets m the 
more rapidly the weaker the sulphuric acid— W J. 
Muller and K. Konopicky : The theorj' of passivity 
phenomena (9) The passivity of lead in sulphuric 
acid and the contribution to the theory of the forma 
tion of the lead anode Results were obtained by 
measuring the current-time curves of lead in accumu 
lator acid at constant potential, The passivation time 
IS very short correspondmg to the difficultly soluble 
lead sulphate Current-time curv^es were measured 
with the oscillograph. An increase of solubility is 
explained by the hydrolysis of quadrivalent lead going 
into solution — W. J. Muller and K. Konopicky (10)* 
The time law of self passivation. — W. J. Muller and 
W Manchu{ll)! The anodic behaviour and passivity 
of iron m sodium sulphate solutions. An oxidised film 
forms on iron both m air and in air-saturated solutions, 
and very rapidly This introduces a difficulty m the 
determination of the passivation time for iron.— L, 
Moser and F. Siegmann • The determination of mdium 
and its separation from the monoxides and sesqui- 
oxides. Indium has little analytical resemblance to 
gaUmm. In(OH)j is practically ‘insoluble and may be 
precipitated with aminoma. InjSa is completely pre- 
cipitated by hydrogen sulphide in acid solution ^ 
allows of a quantitative separation of indium from 
iron and alummuim. Zinc, nickel, and chromium aw 
separated from mdium by potassium cyanate, cobalt 
by potassium cyanide. — N. Froschl, J. Zcllner, and 
H. 2ak ; Synthetic experiments m the sugar growp 
Some derivatives of fructose and lactose. With 
acetyl-bromlactose there were obtained good 
lising acetyl-lactoaidee of menthol, giycoii all.*" 
G. Machek ; The Imear pentacene ranee fll). ftw 
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isomene dibromo dei i\ atives of the linear pentaeene- 
diqumone.5, 7, 12, 14.— F. Lieben and G Ehrlich 
The decomposition of glucose and fructose b\ Bacillus 
Fructose is more rapidly attacked than glucose 

Nov. 14.— M Beier Results of a zoological expe 
dition to the Ionian Islands and the Peloponnesus 
(4) MjTiopoda by K. Attems (5) Reptilia, Amphibia, 
Orthoptera, Embidana, and Scorpiones by F Werner 
— J Mayer * The absoluteh smallest disci iminants of 
the biquadratic number-bodj — G Nobehng The 
theorj" of regular curves The theory of universal 
assemblages Remarks on a theoiem by 0. Schreier 

Nov 21 — W Figdor. The positne geotropism of 
the axial bulbs in Gloriosa siiperha — H Pettersson 
The disappearance of radon in quartz capillary tubes 
during electrodeless discharge. To be compared with 
the disappearance of xenon m discharge tubes — S 
Schneidt The electro chemical beha\’iour of polonium 
m solutions of various hydrogen ion concentration 
Polonium must be m the colloidal foim m dilute solu 
tions.— M Hoschtalek • The eonduetivitv on old and 
new rock-salt sui faces m damp air The conductivity 
IS firht noticeable when the vapour pressure of the am 
IS abo\ e 4 4 mni — K W F. Kohlrausch • The calcu- 
lation of clieraieal bonding forces from the frequencies 
of the Raman lines —A Steuer The species of the 
Copepod genus Acartia in the Mediterranean provmee 
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Diary of Societies. 

SiTVUD ir, DicpMurR 28. 

Horn K>rmrii'S of Great Britain (at Institution of Electrical 
Euginein>,|, at II K Glaii'ille How Tlungs weie done m 
Natuie* (Christmas Leetiiies) (1) The Elementary Use of 

MUNDA ) , niTFilBlR ‘JO. 

Royai. aoriETi OF Arts, at .3 -Capt C W R Knight The Golden 
Eagle (Di M.inn Jiiienile Lcctuies)(i) 

TUKSDiY, Rn emefr 31 

Ro\ai IXSTITUTIOV o» GliEAT BRITAIN (at Institution of Electrical 
Engiiieeisl, at S -S R k Glnrmlle How Things weie done m 
Aiieidit Egypt (Christmas Lectures) (2) . Making a Home 

irEUAESiJiJr, JvMUHi 1 

Roui. SociEnoFAm8,at‘l-Capt C W R Knight Wild Life in the 
Treetops (Dr Mann Jiuenile Lectures) (2) 

Chud Srupy SociBn (.it Dnueisitr College), at 5 30 
fior \L Microscopic, u, Socibtv (Biological Section) 

TEUmAY, JA.NCIRY 2. 

Royal Institctwn op Grm Britain (at Institution of Electrical 
Engineers), at 3 -S R k Glpiille How Things were done in Ancient 
Egypt (Christmas Lectuies) (8) Building in htone 
Physical Society (at Imperial College of Science and Technulc^gy), at 6 - 

FRIDAY, Javiart 3. 

Institdtion OF Mechanical Enoinebrs, at i! -Eng. Vice-Admiral R W 
Skelton Progress in Marine Engineering (Thomas Lowe Gray Lecture) 
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Institution OF EincTRiCAC Enoinefiis (Meter and Instiumciit Section), 
at7— J G WellingsandC G Majo liistniiiient Tianstoinuis 
Roy At Phoiw.biphic Sociiiy oi Guiai Bhiiain (Pictorial Group- 
Informal Meeting), at 7 

SATUllD ir, Jam aka 4 

Royal iNfaiiiOTios of Great Britain (it Institution of Eleotncal 
Engineuis), it 3 -S R K Glanulle lion Things were dune m 
Ancient Egypt (Chiistmas Lectures) (1) BoUs and Fuinitiire 


CONFERENCES. 

Jamhra 1 to S 

Enit AiioMi AssocurioNs(atUniieisilj College) 

IIii/hi'mIos, Ja» 1, at i — Prot Winifred Ciillis The Line ol Investigi 
lion (Piesidential Address) 

Eui UNUs Soi iriY 

U ci/nc'ifrti/, Jim 1, at 5— Piol E W IfncBnde The Teaching of 
Biology in Geneial Ediicatum 

Child Study SoriLr\ 

U till! e^ilail, Jan 1, at o SO —Dr II Crichton Miller The Study of the 
Cliild 

ScHooi Natuel Study Umov 

lliiii'nky, Jan 2, at 3 — D: C T Green Our Beautiful Wild Flowers 
NAriovAL Council jor Mpvi’al IIyijem 
hie^ilaii, Jan 7, .at 8 —Discussion Preventable Mental and Pliysical 
Stiams of School Lite 

J AVOARY I ro 4 

Science Masiubs' Associaiion (at Imperial College of Science) 

Wulwnhv, Ian 1, at 8 15 —Prof J C Philip Piesidential Address 
Thai ilaii, Jan 2, at 10 30 A m — A F Walden Lecture on Liquids, with 
Discussion on Brcwdcasting 

At b— S R Humby Leotiue Experiments m Sound with an 
Electrically Controlled Sniiioe 

At SlJ— Prof W A Bone, assisted by R P Fiaser The Photo 
graphic Imesbigation of Flame Mmements m Explosions (Lectin e) 
Fiidivi,Jan 8, at 0 30 am— W Coibiidg'e Lecture Demonstration on 
Some Home Made Physical Apparatus 
At 10 4a Y Yi —Dr J 0 Miinro Industrial Biology (Lecture) 

At 12— Piof Tniscott and others Disciiission on Openings for 
College Trained Men in the Mineral Industry 
At 5 la —Discussion with the Pin sioal Society on Exammatioiis in 
Practical Physics 

At 8 15 -Discussion on School Certificate Biology 
iMlimlaii, Jan 4— Msits to the National Physical Laboratory and the 
GoAernment Laboiatoiy 

J ANUAEY 2 TO ll 

Geocrai'Hical Association (at London Scliool of Economics) 

Ihiii'nliiij, Jan 2, at 1130 am -Sir Henry 6 Lyons Presidential 
Address 

At 5 —Discussions -Village Suney Making Opened by Miss J K 
Jones -The Inter Relation of History and Geography m Central 
Scliools Opened by Miss D Sat jeant —Land Utilisation Map of 
Northampton Opened by E B Field 
At bUi— H E Ray nos Mortality of Emope.ins in Equatorial 
Afnca-A Study of the Effect of Improied Conditions and Mode of 
Life (Lantern Lecture) 

Fnihy, IM 3, at 10 a yi —D iscussions —The Physical Basis of Geography 
m Independent Schools Opened by B B Dickinson —Geography and 
the Training of Teachers Opened by T Heidmnii 
At 11 80 AM -Col H L Crostbw’ait Air Survey (Lantern Lecture) 
At 2 80 —The Geography I was Taught, by Members of the Associa 
tion 

Satuiilaii, Jan 4, at 10 80 am— Sir B J Rushell Agricultural 
Deielopments in South Aftica (l.antern Lecture) 

At 11 4j a yi —Dr Vaughan Cornish National Parks 

J ANUARY 6 AND 7 

Mathe'uatical Association (Annual Meeting) (at London Day Tiaming 
College) 

}Iowhii,Jm 6,at4— B L Gimson and others Discussion on Aiithinetic 
ofCiti/enship 

At 5 80 —Prof S Chapman The Use of Spherical Harmonic Functions 
in Mathematical Physics 

JVsdoi/, Jan 7, at 10 am— G W Spriggs and others Discussion on 
Problems of Individual Education, with Special Reference to Work in 
M<ithematics 

At 11 45 A M —Prof W M Roberts Gunnery and some of its Mathe- 
matical Problems (Lecture) 

At2 30— Dr. W P Sheppard Mathematics for Study of Frequency 
Statistics 

At 8 45 —Miss Hilda P Hudson and others • Discussion on The 
Mathematician in Ordinary Intercourse 

EXHIBITION. 

January 7, 8, and 9 

Annual Bthibition of the Physical Society and the Optical Socilty 
(at Imperial College of Science), from 8 to 6, and from 7 to 10. 

Jan 7, at 8 —Lord Rayleigh ' Iridescent Colours m Nature from the 
Standpoint of Physical Optics (Lecture). 

Jan 8 — S Q. Brown Gyro Compasses for Gun Fire Control (Lecture) 

Jan 9 —Sir Ambrose Fleming Television, Present and Future (Lecture). 





